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PREFACE 
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nr«^L^*^ ^f^^ ^"""^ °^ » series Of training mtmulB 

SrSSvln^ fof °^ Navy and NaviZlerve who'- 
are studying for advancement in the Air Controlman (AC) ratine. As 

?^ °^ AC2ra8setforthintSMSnSlof 

Qualifications for Advancement, NAVPERS 18068 (SeriesJ, ^ 

The associated Nonresident Career Course for Mi 3 & 2 is included 
Su^ Th^^^.?"" "'^^^ Precemn^ ti^onreslde^tcS^S; 
S^J^H ^ occupational stand^s for AC3 and AC2, as 

set forth in the Manual of Qualifications fpi;-prancfement, which crosi- 
references the ofccupational standards to'^Tassigiiments in the Non- 
resident Career Course. Technical qu^sTons based upon each occupa- 
n° foo iS^l "® provided in tWndicated assignment. The AC3 
lUSiuSV^ ^eatiy assisted^,^ preparing ^forTe advancement / 
fSfo^Jfl X ^ these study aids. This m^ual anT 

tte- attendant Nonresident 'Careet Course are valuable iids as reyiSW 
sources for those men. .preparing -for advancement. Their u^for 
everyday on-the-job trainln^ fs hi^y recommended. 

't^V^^ tealning manu^ was prepared by the Naval Educatkih and 
rl^J^f^ pervelopment Center, Pensacola, Flof^ida^for the 
Chief of Naval Bdycation and Training. Technical revWw oi4xe manu- 

MiSSb" TepSi^ ^'^"^^^ SchoolB^ATTC Memphis, ' 
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THE UNITED STAGES NAVY ' 

/ GUARDIAN OF OUR COUNTRY 

The United jStates Navy Is responsible for maintaining control of the sea 
'and is a ready force on watch at home and overseas, capable of strong ^ 
action to preserve the peace or of instant offensive action to win in war. 

It is upon the maintenance of this control that our country's glorious 
future jdepends; the IJnited States Navy exists to make<it so. . 

WE SERVE WITH HONOR 

Tradition, valor, and victory are the Navy's heritage from the past. To 
these may be added dedication, discipline, and vigilanc* as the watchwords 
of the present and the future. 

At home ot.^r\ distant stations we serve with pride, confident in the respect 

of our courftfy. our shipmates, and'our families. 

Ouf responsibilities sober us; ouV adversities strengthen us. 

Service to God and Country is our special privilege. .We serve with honor. 

THE FUTURE OF THE NAVY 

■ The Navy will always employ new' weapons, new techniques, and 
greater power to protect and defend the United States on the sea. under 
the sea, and in the air. 

Now and in the future, control of the sea gives the United States her 
greatest advantage for the maintenance of peace and for victory in war. 

Mobility, surprise, dispersal, and offensive power are the keynotes of 
the new Navy. .The roots of the Navy lie in a strong belief m the 
future, in continued dedication to our tasks, and in reflection on our 
heritage from the past. 

Never have our opportunities and our responsibiii^iei^ been greater. 
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CHAPTER 1 

AIR CONTROLMAN RATING 



This training manual Is designed to help you 
meet the professional qualifications for advance- 
ment to Air Controlman Third Class and Air 
'Controlman Second Class. The Air Controlman 
' (AC) qualifications which- are used as a guide 
in the preparation of this manual are found in 
the Manual of Qualifications for Advancement. 
NAVPERS 18068 (Series) and the Qualifications 
for Advancement at the end of. this manual. 

The remainder of this chapter deals with the 
enlisted rating structure, the Air Controlman 
ratingi and references which will assist ^ou in 
working for advancement and in performing 
your duties as ai\ Air Controlman. This chapter 
also contains information on how to make the 
best use of Rate Traini'hg Manuals. Therefore, 
it Is strongly recommended that you study, this 
chapter carefully before beginning intensive study 
of the remainder of this training manual. 

In studying this manual it should be kept in 
mipd that all the qualifications for advancement ' 
are not necessarily completely covered in this 
training manual. Extensive use should be made 
*.of other publications referred to throughout this 
training manual. 

Figures and tables are utilized in this manual 
to facilitate learning. The proper understanding 
of the various forms, recognition characteristics, 
and n^aterlal discussed is made easier if each 
figure and table is studied carefully as it is re- 
ferred to in the text. 

This training manual contains training ma-* 
terlal only. It is not intended that any portion 
of this book supersede ^current instructions, 
manuals^ br other technical publications in the 
performance^ of specific tasks. 

The Nonresident Career Course for this Rate 
Training* Manual has been included ^t the end of the 
text material. It is to assist you in the training 
required to fulfill your Job requirements, and it 
will be' of.' benefit to you ^en preparing for the 
Navy-wide Advancement Examinations; The an- 



swer sheets, referred to as IKOR (immediate 
knowledge of response) sheets, are a separate 
^package ^ are not included with this Rate 
Training Manual. A separate errata sheet may 
be included with this training package if therfe 
are changes to the text material of the Rate 
Training Manual or to the Nonresident'Career 
.Course. Read the preliminary pages of the Non- 
resident Career Course .thoroughly for complete 
instructions before you proceed with the course. 



ENLISTED RATING STRUCTURE ' ' 

The present enlisted rating structure consists 
of general ratings and service ratings. . 

General ratings identify broad occupational 
fields of ^related duties and functions. Some 
gejieral ratings include service, ratings; others 
do not. Both Regular Navy and Naval ^Reserve 
personnel may hold general ratings. ' 

Service ratings identify subdivisions or spe- 
cialties within a general rating which require 
related patterns of aptitudes and qualifications, 
and which provide paths of advancement for 
career development. The general rating.provides 
.the primaix means of identifying billet require- 
ments an(i/^rsonnel qualifications; it is estab- 
lished or disestablished by the Secretary of the 
Navy; and it is provided a distinctive rating 
badge. The term >ate»' identifies personnel 
occupationally by pay grades. '^Rating'' refers 
to the occupational field. Service ratings can 
exist at any petty officer level, but they are 
most common at the P03 and P02 levels. Both. 
Regular Navy and Naval -Reserve personnel may 
hold service ratings. 



^ AC RATING 

The AC rating is a general rating and is in- 
cluded in Navy Occupational Group IX, (Aviation). 
There are no AC service ratings. 
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Third and Second Class Air Controlmen per- 
form air traffic control duties at naval Air Traffic 
Control (ATC) facilities; ttie complex of functions 
that comprisf an ATC facility ashore Includes 
the airport control tower, radar control facili- ^ 
ties, and ^i^^t planning/approval- branch. 

The primary mission of ACs is the safe, 
orderly, and expeditious movement of air traffic 
-under varying weather conditions; to aid in this 
direction, they employ such devices as radfo- 
telephones, light signals and systems, sui;veil- 
lance and precision radars, and allied equipn^ent. 

• The Air Controlman assists pilot*; in the 
preparation and processing of fli^t plans and 
clearances; maintainiMrcyf rent flight planning 
information is also aTresponsibility of the Air 
Controlman. 

Air Controlmen Third and Second Class are 
also detailed to aircraft ,earriers where they 
perform duties in Carrier Air Traffic Control 
Centers (CATCCs). . • 

ACS attached to CATCCs operate Carrier 
Controlled Apprqach (CCA) equipment and also 
provide many of the same services as those 

offered ashore. '' ' , \, 

The Air Controlman must be conscientious 
•and hirfily motivated in order to effectively per- 
form the duties of his rating. The importance 
of the Air Controlman rating in the overall mis- 
sion of the Navy cannot be over emphasized. 



As you advance to Air Controlman Third 
and Second Class, more and more of your worth 
to the Navy is judged on the basis of the amount 
of efficient work you are able to obtain from the 
men under your supervision. The Secretary of 
the Navy has outlined some of the most impor- 
tant aspects of naval leadership in General 
Order Number 2l. 

Naval leadership is the art of accomplishftig 
the Navy's mission through people. It is the 
sum of those qualities of intellect, of human 
understanding, and of moral character that en^- 
ables a man to inspire and to manage a group 
of people successfully. Effective leadership, 
therefore, is based on personal example, good 
management practices,. and moral responsibility. 

The naval leadership program is a continuing 
program to develop those qualities of leadership, 
to the greatest extent possible, in all peopl? 
within the Naval Establishment. 

To be considered for the Air Controlman 
rating, an applicant must pass a rigid medical 
examination. An applicant who meets the medical 



standards- of FAR, Part 67, based on a medical 
examination and evaluation of the candidates 
history and condition, is entitled to an appro-^ 
priate medical certificate. - " 

Medical certificates are designated as First, 
Sepond, and Third Class, with estabU^hed medi- 
cal* standards fof'each class. 

Air^ Controlman are required to possess a 
Second Class medical certificate. ^ 

Medical exaiiiinations are giveil-^ an ex- 
aminer designated by. the FAA, The F^A has 
designated fUght surgeons of the Armed Forces 
on specified military posts, -stations, and fa- 
cilities to give physics^xaminations to appli- 
cants for FAA medical certificates who are on 
active duty, or who are, under Department <rf 
Defense medical programs, eligible for FAA 
medical certification as civil airmen. In addi- 
tion, such examiners may Issue or deny, as 
appropriate, FAA medical certificates in ac- 
cordance with the regulations of Part 67 and 
policies of the FAA. 

ADVANCEMENT 

Some of the rewards of advancement are 
easy to see. You get more pay. Your job as- 
signments become more interesting and more 
challenging. You are regarded .witii greater re- 
_ sped by officers and enlisted pfersonnel. You 
enjoy the satisfaction of getting ahead in your 
chosen Navy career. 



The advantages of advancement are hot yours 
alone. The Navy also profits. Highly trained 
personnel are essential to the functioning of the 
Navy. By advancement, you increase your value 
te the Navy in two ways: First, you become 
more valuable as. a technical specialist in your 
own rating; and second, you become more val- 
uable as a person who can train others And 
thus make far-reaching contributions to the en- 
tire Navy. 

ADVANCEMENT TO WARRANT AND 
COMMISSIONED OFFICER 

It has been demonstrate!^ that the Navy has 
a need for warrant officef S to serve as officer 
technical specialists, and limited duty officers 
to serve as officer technical managers. 

On 5 December 1974, the Secretary of the 
Navy approved recommendations for improvement 
of the warrant officer and limited duty officer 
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8-16 
YEARS 







E-7 


e-8 


E-9 


E-9 



ia-20 

YEARS 



^ 20-24 I 
YEARS 



OF SERVICE , ' OF SERVICE OF SERVICE 

Figure 1-1. -Path of advancement from enlisted to warrant officer. and limited duty offlcer?*^^ 



programs.. The changes as set forth In BUPERS 
Notice 1120 of 24 January 1975 will be In effect 
until Incorporated Into the BUPERSMAN. 

New paths from enlisted to warrant and, 
LDO, and ftom warrant to LDO, are shown in' 
figure 1-1. Application may be made for a grade 
indicated by an arrow. E-7s and E-8s with l2 
to 16 years may not apply simultaneously for LDO 
ensign^ and W-2. Only two applications may be 
made while in any one pay ^ad^. 

Once appointed ex-enlisteds will con- 

tinue progression to W-3, then W-4 as in the 
past, or after two years of warrant service may 
apply for LDO LTJg. Once- appointed LDO ensign. . 
ex-enlisted will progress through the LDO trades 
as in the past. ^ 

The dotted line from the second E-9 box at 
the extreme right of figure 1-2 means that E-9s 
with two years of performance equivalent to 
W-2 duties may be recommended by the procure- 
ment board for appointment as W-8 instead of 
W-2^ 



* Enlisted personnel of the Regular Navy and 
Naval Reserve on active duty may seek appoint- 
ment to warrant status via the Warrant Officer 
program or regular commissioned status via 
the Limited Duty Officer program. 

Personnel seeking ap^intment undei: either 
of the programs should familiarize themselves 
with the laws and, regulations governing iq)point- 
ment. retirement, reversions, and career matter* 
as contained in the Career Planning Information 
Booklet NAVPERS^15176 for aviation personneU 

Eligible applicants for the Warrant Officer 
and Limited Duty Officer program will be con- 
sidered by a selection board. The board will 
recommend those deemed best qualified for - 
pointment within authorized quota limitations. 

Competition in both of the programs has been 
and -will continue to be particularly keen, and 
personnel should commence preparation early 
in their career. Increased knowlcage by on-the- 
job training and specialized training throuA 
schools and correspondence courses Should » 
sought by aU potential candidates to better pre- 
pare for officer status. . 
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time in serrioe requirement, changed by DOD effectlvj 1 ^^Vj^J^ 
tor advancement. to E-4 TIS re<suireitte|nt» are Increased from 21 months 
mliUmum >o 2 years. '. ' 

' - • V I . ' 



HBqUmEMENT8* 


^ — 

£1 to £1 


X — ^ 

£2 to e: 


* £3 
to £4 


Vf £4 

tp £5^ 


tE9 
to £8 


f£8 
to £7 


t£7 
to £8 


fM 
to Ef 


BlRVrCE 


4 mOB. . 
•ervlct- 

comple- 
tion of . 
Hocrult 
Trainli^g, 


8 mos. 
as £-2. 


6 mos. 
as £-3. 


12' mos* 
as E-^. 
3 years 
time in 
service. 


24 mos. 
as E--5. 
6 years 
t^e in 
service* 


36 mos. 
as £-6* 
8 years 
.ttme iA 
service. 


36 mos. 
as E-7e 
8 of 11 
years 
time in 
service 
must be 
enlisted. 


24 mos* 
as E-b. 
10 of 13 
years 
nme in 
service 
must be 
enlisted. 


SCHOOL 


Recruit 
Training. 
(CO. 
may ad- 
vance up 
to 10% 
of gradu- 
ating 
claas.) 




Class A 
for PH3, 

DT3. 

PT3, 

AME3, 

HM3, 
.PN3, 

FTB 3. 

MT3, 






Class B 

for AOCt 
MUC» 
MNCtt 


MA t^Tlf^ AT. 
raAV I IV/AJu 

PACTCXtS 


Locallv 
prepared 

check- 

offfl. 


i Record of Practical Factors, NavEdTra 1 
completed for E-3 and all PC advan 


414/U mu 
icemen(s« 


St be 


PKRFORMAMCX 
TEST 






Spccifted ratings must complete 
applicable performance tests be- 
fore takinic examinations. 






ENLISTED 
i>ERrORMANCE 
EVALUATION 


Ae uf ed 

when apl 
advancei 


by CO 

)royWg 

nerit. 


Counts toward performi 
vancement mv 


ince factor credit in ad- 
dtiple. 


EXAIOHATIONS** 


Locally 
prepared 
teste. 


I^e 
below. 


Navy^ide examinations 
required for all PO 
advancements. 


Navy-w 


Ide selection board. 

'S 


RATE TRAINIHG 
MANUAL <INCLUO- 
INO MttilTARY . 
niQUIRKMENTS) 




/Required for £-3 and all PO advan<Jements 
unless waived because of school comple- 
tion, but need not be repeated if Identical 
course has already been completed. See 
/ Nav£dTra 10053 (current edition). 


Nonresident career 
courses and 

recommended 
reading. See 
NavEdTra 10062 
(current edition). 


AUTHORIZATION 


j Commamilng 
j Officer 


1 ' NAVEDTRA PRODEVCEN 



♦ AU .dvancement. require E-8. and E-f. 

f 1 yMr obUiatwl service required for E-5, and E-8. 2 years for E 7, t . . , 

.{ or locally pre^r«i test, may be u.^. 

ii Waived for qtMlifiod £OD personnel. 



Figure 1-2,— Active duty adv%ncement requirements. 
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HOW TO QUALIFY ' - . 

FOR ADVANCEMENT 

What must you do to qqalify for advance- 
ment? The requirements may change from time 
to time, but usually you must: 

1. Have a certain amount of time in your 
present grade. 

2. Complete the required Rate Training Man- 
uals by either demonstrating a knowledge of the 
material in the manual hy passing a locally 
prepared and administered, test, or by passing 
the Noni^sidenf: Career Course based on the 
Rate Training Manual. 

3. Utilizing an appropriate Personnel Quali- 
fication Standard (when applicable) as a guide- 
line, ''become qualified and demonstrate your 
ability to perform all the practical requirements 
for advancement by completing the Record of 
Practical Factors, NAVEDTRA 14l4/i; 

.4. Be recommended by your commanding 
^ofH|er, after the petty officers and officers 
^Gpervising your work have indicated that they 
consider you capable of performing the duties 
• of the next higher rate. 

6. Successfully- complete the applicable 
military/leadership examination which i6 re- 
quired prior to participating in the advancement 
(professional) examination. 

Remember that the requirements*f or advance- 
ment can phange. Check with your educational 
services office to be sure that you know the most 
recent requirements. 

Ik 

Advancement is not automatic. After you^ 
have met all the requirements, you are eligible 
for advancement. You 'will icUially be advanced 
' only, if you meefe, all the requirements (including , 

^ making a hi^ enough score on the wrlttefi eKam- 
ination) and if quotas permit. Figure 1-2 gives 
a more detailed view of the requirements for 
advancement of active duty personnel; figure 

. 1-3 gives this information for inactive duty 
personnel. 



HOW TO PREPARE 
FOR ADVANCEMENT 

What must you do to prepare for advance- 
ment? You must study the qualifications for 
advancement, work on the personal qualification 
standard and practical factors, study the re- 
quired Rate Training Manuals, and study other 



mate^rial that ia required. '^You wilh need to be 
familiar with^the follow!^: 

1. Manual of Qualificahons for Advancement. 
NAVPERS 18068 (Series)^ 

2. Pers9nnel Qualification Standard for the 
equipment/system and rating asjBigned. 

3. Record of Practical Factors, NAVEDTRA 
1414/1. 

4. Bibliography for Advancement Study, NAV- 
EDTRA 10052 (Series). 

V *5. Applicable Rate Training Manuals and their 
companion Nonresident Career Courses. 
6. Examinations for advancement. 

Collectively, these documents make up an 
integrate training package tied together by the 
qualificatioris. The following paragraphs de- 
scribe these materials and glve^some informa- 
tion on how each one is related to the others. 

"Quals*' IVlanual 

The Manual of Qualifications for Advance- 
ment, NAVPERS 18068 (Series), gives the mini- 
mum requirements for advancement. This man- 
ual is usually called the "Quals*» Manual, and 
the qualifications -themselves are often called 
•*quals'\ The qualifications are of two genera} 
types: military- requirements, and professional 
(or technical)* qualifications. ^ • 

Military requirements apply to all ratings 
rather than to any one particular rating. Mili- 
tary requirements for advancenient to third 
class and second class petty officer rates- deal 
^with* military conduct, naval organization, mill-', 
tary justice, security, watch standing, and other 
subjects which are required of petty officers in 
all other ratings. 

Professional qualifications are technical or 
professional requirements that are directly re- 
lated to the work of each rating. 

Both the military requirements and the pro- 
fessional qualifications are divided into subject 
matter groups. Practical factors are- things you 
must be able to DO in order to perform 4he 
duties of your rate. 

The qualifications for advancement and a 
bibliography of study materials are contained in 
the back of this rate training manual. Study 
these qualifications and the military require- 
ments carefully. The written examination fo^ 
advancement will contain questions relating to 
the knowledge' factors and the knowledge aspects 
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REQUIBEMENTS* 


El to 
E2 


E2 to 
E3 


E3 to 
E4 


YA. 10 


E6 


Ffi to 
- E7 


E8 


E9 


TOTAL TIME 
IN GRADE 

• 


4 mo8. 


8 mos. 


— 

6 mos. 


12 mos. 


^4 mos. 


36 mos. 
with 
total 
8 yrs 
service 


36 mos. 
with 
.total 
11 yrs 
service 


24 mos. 
with 
total 
13 yrs 
service 


TOTAL TRAINING 
DUTY IN GRADE t 
N 


14 days 


14 days 


14 days 


14 days 


28 days 


42 days 


42 days 


28 days 


PERFORMANCE 
TESTS 




Specified ratings must complete applicable 
performance tests before taking exanunation. 


DRILL . 
PARTICIPATION 


Satisfactory participation as a member of a 
in accordance with BUPERSINST 5400.42 se 


drill unit 
iries. 

lUSt 




PRACTICAL FACTORS 
(INCLUDING MILITARY 
, REQUIREMENTS) 


Record of Practical Factors. NavEdTra 1414/1, m 
be completed for all advancements. 




RATE TRAINING 
MANUAL. (INCLUDING 
MILITARY REQUIRE- 
MENTS) 


Completion of applicable course or courses mut 
in service record. 


3t be entered 




Standard Exam 


Standard Exam 
required for all PO 
advancements^ 
Also pass 

Military Leadership Exam 
for E-4 and E-5. 


Standard Exam. 
Selection Board. 


AUTHORIZATION 


Commanding 
Officer 


NAVEDTRA PRODEVCEN 



♦Recommendation by commanding officer required for all advancements. 
♦ Active cluty periods may be substituted for training duty. 



Figure 1-3. -Inactive duty advancem^ requirements. 
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of the practicar factors of both the military 
requirements and the professional qualifications. 
If you are working for advancement to second 
class, remember that you may be examined on 
third class qualifications as well as on second 
class qualifications. ^ 1 

It is essential that the 'Equals*' refltect cur- 
rent requirements of fl^t and shorojopei^tions, 
and that new fleetwide technical, operational, 
and procedural developments be included. For 
these reapons, the qudlScations are continually 
under evaluation. Aithougji there is an estab- 
lished schedule for revisions to the **quals*» 
^ for each rating, urgent changes to the 'Equals" 
may be hiade at anv time. These revisions are 
issued in the fornrof changes to the **Quals** 
Manual. Therefojre, never trustany setof **quals*» 
until you have checked the change numt)er against . 
ftn up-to-date copy bf the "Quals'' ManUal. Be 
sure you^have the latest revision. 

Personnel Qualification Standards — ^ 

Personnel Salification Standards (PQS) (OP- 
; NAV Instructions 350Q.34) are. presently being 
, ; utilized to provide guidelines in preparing for 
advancement and qualification to operate spe- 
^ ' cific equipment and systemSTThey a^^je designed 
to support the. advancement requirements as 
stated in the '*Quals*' Manual. 

The "Quals^'^an* Record of Practical Factors 
are stated in broad terms. Each PQS is much 
more specific in Its questions that lead to quali- 
fication. It provides an analysis of specific 
equipment and duties, assignments, or respon- 
sibilities ^hich art individual or group of Indi- 
'^Viduals (within the same rating) may be called 
upon to caw Qtit. In other words, each PQS 
Ijjrovides aiHahalysls of the complete knowledge 
and skills requi%f>f that rating tied to a spe- 
cific weapon systern (aircraft and/or indjlvldual 
systems or components). . 

Each qualification standard has four main 
subdivisions in addition to an introduction and 
a glossary of PQS terms^ They are as follows: 

100 Series — Theory ' 
200 .Series— System \ ^ , 

300 Series -Watchstfttions (duti^s^. assign- 
ments, or respons'ibilltiesX. V*^ 
40O Series — ^lification cards, 

- The introduction e^Jalns the 6'omplete use 
of the qualifiqatio!! standard terms of ittiat it 
will mean to the user as well as iiow to uSe it. 
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The Theory (100 Series) section specifies 
the theory background required as si prerequi- 
site to the commencement of study in the spe- 
cific ^uipment or system for which the PQS 
was written. These fundamentals are normally 
tau0it in the formal schools (Preparatory, Fun- 
damentals, and Class A) phase of an individual's 
training. However, if the individual has not been 
to school, the requirements are outlined and 
referenced to p;x)vlde guidelines for a self- 
study program. 

The Systems (200 Series) section breaks 
down ttte equipment or systems being studied 
into functional sections. PQS items are essen- 
tially questions asked irt clear, concise state- 
ment (question) form and arranged in a standard 
format. The answers to the questions must, be 
extracted from the various maintenance maS- 
uals covering the equipment or systems for 
which thep*PQS was written. This sectibn asks 
the user to explain the function qf the system, 
to draw a simplified version of the system from 
memory, and to use this drawn' schematic or 
the schematic provided in the maintenance man- 
ual \\diile studying the system . or equipment. 
Emphasis is given to such areas as mainte- • 
nance management procedures , components , com- 
ponent parts, principles of operation, system 
interrelations^ numerical values considered nec- 
essary to operation and maintenance, and safety 
precautions. 

The Watchstation (300 Serlesh section Includes 
questions regarding the procedures the individual 
must know to operate and maintain the equipment 
or system. A sfudy of the items in the 200 sei^ies 
section provides the ihdivlduai with the required 
information concerning what the system or equip- 
ment does, how it does it, and other/pertinent 
aspects of operation.- In the 800 series section, 
the questions advance the qualification process 
by requiring answers or*'^ demonstrations of 
ability to 'put this knowledge to use or to cope 
^ with maintenance of the system or equipment* , 
* Areas covered include normal operation; ab- 
normal or emergency operation; emergency'pro- 
cedures which could limit damage, and/or cas- 
ualties associated with a particular operation; 
, operations that op^ur too infrequently to be con- 
sidered mandatory performance items; and main- ^ 
^ tenance procedures/instructions such as checks, 
tests, repair, -replacement, etc. 

The 400 series section consists of the quali- 
fication cards^ These cards are the accounting 
documents utilized to record the individual's 
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satisfactory, completion of items necessary for 
Decoming qualified in duties assigned. Wh^re 
the individual starts in completing a standard 
will depend on his assignment within an activ- 
ity. The complete is given to the individual 
being qualified so that he can utilize it at every 
opportunity to become fully quaUfied in all areas 
of his rating and the equipment or system for 
which ^e PQS was jMtten, Upon transfer to a 
different activity, each individual must requalify. 
The answers to the questions asked in the quali- 
fication standards may be given orally of in 
writing to the supervisor, the brantJh or division 
officer, and maintenance officer as required to 
certify proper qualif ication* The completion of 
part or all of thQ PQS pi^ovides a basis for the 
supervising petty officer and officer to certify 
completion of Practical Factors for Advancement. 

Record of Practical Factors 



Before you can take the Navy-wide examina- 
tion for advancement,^ there must be an entry in , 
your service record to show^at you have 
qualified in the practical factors of l»th the 
military requirements and the professional quali- 
fications. A special form known as the Record 
of Practical Factors NAVEDTRA 1414/1 (plus 
the abbreviation of the appropriate rating), is 
used to keep a record of your practical factor 
qualifications. The form lists all practical fac- 
'tors, l)bth military and professional. As you 
demonstrate your ability to perform each prac- 
tical factor, appropriate entries are made in 
the DATE and INITIALS columns. r*-^ 

Qianges are made periodically to the Manual 
,0f Qualtfications for Advancement and revised 
forms of NAVEDTRA 1414/1 are provided ^en 
necessary^ Extra space is allowed on the Rec- 
ord of Practical Factors for entering additional 
practical factors as they are published in changes. 
The Record of Practical Factors also provides 
space for recording demonstrated proficiency 
in skills ^ich are within the general scope of 
the rate but whfSh are not identifie^l as minimum 
qualifications ^or advancement. 

U you are transferred before yojj qualify in 
«1 px^actical factors, NAVEDTRA 1414/1 should 
be forwarded with your service recox^d to your 
next ^Rity station. You can save yourself a lot 
of trouble Iv making sure that this form is 
actually inserted in your service record Defore 
you are- transferred. If the form is not in your 



service record, you will be required to start All 
over again and requaUfy in the practical factors 
which have already been checked off. 

A second copy of the Record of Practical 
Factors should be made available to each man 
in pay grades E-2 throu^ E-8 for his personal 
record and guidance. 

. The imoortance of NAVEDTRA 14l4/l cannot 
be overemphasized. It serves as a record to indi- 
cate to the petty officers and officers supervising 
your work that you have demonstrated proficiency 
in the performance of the indicated practical 
factors and is part of the criteria utilized Dy 
your commanding officer he considers 

recommending you for advancement. In addi- 
tion, the proficient demonstration of the appli- 
cable practical factors listed on this form can 
aid you in preparing -for the examination for 
advancement. Remember that the knowledge ^- 
pects of the 'practical fabjtors are covered in 
the examinations for advMcfement. Certainknowl- 
edge is required Xo d^&onstrate these practical 
factors and additional^owledge can be acquired 
during the demonstrati^. Knowledge factors per- 
tain to thatknowledge^iohisrequired to perform 
a certain Job. In other words, the knowledge fac- 
tors required for a certain ratijjg depend upon 
the job (practical factors) that must be performed 
by personnel of that rating. Therefore, the knowl- 
edge required to proficiently demonstrate these 
practical factors will definitely aid you in pre- 
parii^ for the examination for advancement. 

NAVEDTRA 10052 

Bibliography .'for Advancement ^Study, NAV- 
EDTRA 10052 (Series), is, a very important pub- 
lication for anyone preparing for advancement. 
This bibliography lists required %na recommended 
Rate Training Manuals and other reference ma- 
terial to be used by personnel working for ad- 
vancement. NAVEDTRA 10052 is revised and 
itisued once each year by the NaVal Education 
training and Program Development Center. Each 
Revised edition is identi|ied by a letter following ^ 
the NAVEDTRA number. When using this publi- 
cation, be sure that you have the most reeent 
edition. . ^ ' 

If extensive c^ai^s In qualifications occur 
between the annual Revisions of NAVEDTRA 10052, 
a supplementary list of study material may be 
Issued in the form of a Notice. When you are 
preparing for advancement, check to se^ whether 
changes have Deen made In the qualifications. 
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If changes have been made, see if a Notice has 
been issued to supplement NAVEDTRA 10052. 

The required and recommended references 
are listed by rate level in NAVEDTRA 10052. 
If you are working for advancement to third, 
class, study the material that is listed for third 
class. If you are working for advancement to 
second class, study the material that is listed 
for slKX)nd class. Remember that you are alse 
responsible for the references listed at the 
third class level. 

• In using NAVEDTRA 10052, you will notice 
thatisome^Rate Training Manuals are marked with 
an asterisk (*). Any manual marked in this way 
is MANDATORY- that is, it must be completed 
at the indicated rate level before you are eligible 
to take the Ndvy-wide examination fqr advance- 
ment. Each mandatory manual may b6 completed 
by passing the appropriate enlisted correspond- 
ence ^nrse that is based on the mandatory 
trainif% m^ual; passing locally prepared tests 
based on the information *given in the training 
manual, or in some cases, successfully 'com- 
pleting an appropriate Class A School, 

Do not overlook the section of NAVEDTRA 
10052 which lists the required and recommended 
references relating to the military standards/ 
requirements for advancement. For example, 
•all personnel must complete the Rate Training 
Manual, Military Requirements for Petty Offi- 
cer 3 & 2, NAVEDTRA 10056 (Series), for the 
^proprlate rate level before they can be eligi- 
ble to advance. 

The references in NAVEDTRA 10052 Wch 
are recommended, but not mandatory, should also 
be studied carefully. All references listed in 
NAVEDTRA 10052 may be used as source mate- 
rial for the written examinations at the appro- 
priate rate levels^ 



Rate Training Manuals 

There are two general types of Rate Train- 
ing Manuals. Rating manuals (such as this one) 
are prepared for most enlisted rates, giving ^ 
Information that is directly related to the pro- 
fessional qualifications, Basic manuals give in- 
formati'on that applies to. more than one rate 
and rating. Basic Electricity, NaVEDTRA 10086 
(Series), is an example of a basic manual 
because many ratings use it for reference. 

Rate Training Manuals are produced by field 
activities under the management control of tlie 



Naval Education and Training Ck)mmand. Manuals 
are revised from time to time to keep them up 
to date technically. The numbering system is 
being chkng^ from NAVTRA to NAVEDTRA. 
The revision of a Rate Training Manual is 
identified by a letter folloVing the NAVTRA 
or NAVEDTRA number. You can tell whether 
any particular copy of a Rate Training Manual 
is the latest edition by checking the number in 
the most recent edition of List of Training 
Manuals and Correspondence Courses > NAVED- 
TRA 10061 (Series). NAVEDTRA 10061 is ac- 
tually a catalog that lists training manuals and 
correspondence courses; you ^^111 find this cata- 
log useful in planning your study program. 

Rate Training Manuals are designed to help 
you prepare for advancement. The following 
suggestions may help you to make the best use 
of this manual and other Navy training publica-^ 
tions when you are preparing for advancement. 

1* Study the military requirements and the 
profee^olonal qualifications for your rate before 
ym study the training manual, and refer to the 
"quals" frequently as you study. Remember, 
you are studying the training manual in order to 
meet these "quals." > 

2. Set up a regular study plan. If possible, 
schedule your studying for a time of day when 
you will not have too manv interruptions or 
distractions. ^ ^ ^ 

3. Before you "begin to study any part of the 
training manual intensively, become familiar 
with the entire manual. Read ihe preface and 
the table of contents. Check through* the index.^ 
Look at .the appendixes. Thumb through the^^ 
manual without any particular plan, looking at 
•the illustrations and reading bits here and there 
as you see things that interest you. 

4. Look at the training manual in'more detail, 
to s^ how it is organized. Look at the table of 
contents again. Then, chapter by chapter, read 
the introduction, the headings, and the subhead- 
ings. This will give you a clear picture of the 
scope and content of the manual. As you look 
through the manual in this way, ask yourself 
some questions: What do I need to learn about 
this? What do I already know about this? tioHr 
is this information related to information given 
in other chapters? How is this information 
related to the qualifications for advancement? 

6. When you have a general idea of what is 
in the training mwual and how it is organized, 
fill in the details by intensive stucfy. In eaoh * 
study period, try to cover a complete unit— it 
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may be a chapter, a section of a chapter, or a 
subsection. If you kndw. the -BuDject well, or if 
the material is easy, you can cover quite a lot 
at one time. Difficult or unfamiliar material 
will require more study time. , 

6. In studying any one unit— chapter, section, 
or subsection— write dd9m the* questions that 
occur to you. Many people find it helpful tff ^ 
make a written outline of the unit as they study, ^ 
or at least to write down the most important 
Ideas. 

7. As you study, relate the information in 
the training manual to the knowledge you al- 
ready have. When you read about a process, a 
skill, or a situation, try to see how this infor- 
mation ties in v^th your oW|i past experiencie. ^ 

8. When 'you have finished studying a unit, 
take* time out to see ^at yqu have learned. 
Look back over your notes and questipns. Maybe 
some of your questions have been answered, 
but perhaps yoif' still have some that are not^ 
answered. Without referring to the training man- 
ual, write down the main ideas that you have 
learned from studying this unit. Do, not quote 
the manu^. If you cannot give these ideas in 
your own words, the chances are that you have 
not really mifst^red the information* 

9. Use Nonresident Career Courses whenever 
you can. Nonrtsident gfireer Courses are based 
on Rate Training JilanuAls or on other appropriate ' 
texts. As mentioned before, completion of a 
mandatory Rate Training Manual can be ac- 
annplished by passing the Nonresident Career 
Course based on the Rate Training Manual. You 
will probably find it helpful to take other career 
courses, ae well as those based on mandatory 
training manuals. Taking a career course helps 
you to master the information given in ther 
training manual and ^so helps you see hov much 
you have learned. 

10. Think o^ your future as you study Rate 
Training Manuals. You are working for advance- 
ment to third class or second class rij^t now«^ 
'but someday you wlU be working toward higher 
rates. Anytoing * extra that yoa can learn now 
will hiSlp you. 



SOURCES OF IhfFORMATlON 

.One of the most useful things you canleatTi 
about a subject is ^low to find out more aboyMt. 
No single publication can give you all the in- 
fonhation ^ou need to perform the duties of 

.your 'rating. Ybu' should learn w^eje to 109k 
for accurate, authoritative, wp-to-jdate informa- 

Hion on all subjects related to th^ /military re- 
quirements for advancement and the professional 
qualifications of your rating, . [ ' 

Some, or the publications fl^^rlbed 'in this 
manual are subject to dxange or r#dsion from 
time to time — some at regul^ intervals, others 
a§ the need arises^ When using ^ publication 
that vis subject to change or rewonj^ be sure 
that yoiT^ve the latest edition. When using any 
publication tiiat is kept current -by means of 
changes, be sure .you 'have a copy in whlch'aU 
official changes have been niade..' Studying can- 
"ceTed^ or^obsolete informatlon-wlil-not help-you- 
perform efficiently or to advance; it is likely 
to be a waste of time and may even be seriously 
misleading. • , ^ 

Training films available to naval personnel 
are a valuable source of information on many 
fechnlcarsubjects. Films that may be of inter- 
est "are Usted In the United States NaVy Film 
Catalog,.NAyAIR 10-1-777. " 

In addition to the sources of information 
previously listed and the Reading List, there 
are many helpful publications issued by various 
departments of the Navy, Air Force and Army, 
and the Federal Aviation Administration, vafci- 
^ ous^Usts of publications, divided by general 
subject matter, are available throu^ the Gov- 
ernment Printing Office. Chapter 14 of this 
manual, whli* includes a discussion of various 
publications applicable to the AC^rating, is a 
good source of reference material. Additionally, 
publications appropriate to specific eobjecftoa- 
terifil are referenced througjiout this trailing 
manual. . 
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MILITARY AIRCRAFT DESIGNAtl,ONS AND 
CHARACTfRISTICS - 



' Aircraft performance differences have a 
direct effect on the airspace and visibility re- 
quired to perform certain maneuvers, such a& 
" normal pattern entry; circling ^roachep, final 
alignment for landing; and missed approaches 
or waveoffs. 

specific categories of'inll\tajry aircraft are 
contained in ^the Flight Information Publication 
(FLIP) Planning Section !• • 

Good ^landings are spawned in. the approach 
to the runway; and although pUof technique is 
the^major factor, 'correct and timely Instruc- 
tions and information issued by controllers will 
signlficantly^^i^sist pilots to obtain the desired 
results. When landlhgis and takeoffs aire smooth 
or normal, orderly movements of air traffic at 
the airpo;:^ are enhanced. 

Information concerning types of aircraft |s 
received from various sources providing fli^t 
data On expected and actual aircraft movements. 
The AC must be able t<>-«^tally translate this 
Information into a workable estimate of per- 
formance characteristics wpon which air traffic 
control Instructions and informatiop are issued. 
'Hiis mental process mfust necessarily, begin with 
i^fctnlliarily with the DbD (Department of Defense) 
controlled aircraft designation system, and should 
mature with e^qperierice and assbciation with the 
various jdrcraft the DOD operates. 

MILIAR*. AIRCRAFT DESIGNATION 

AU aircraft used by DOD agencies have been 
assigned ^signations to conform to Joint regu- 
lations. The system covers all current and newly 
desi^pned military aircraft, rockets, and guided 
missiles, and applies to all elements of the 
military.departments. 

All miUlary aircraft are assigned designa- 
tions consisting of a combination of significant 



letters ^and numbers as described in the follow-p 
ing paragraphs and tables. 

STATUS PREFIX SYMBOLS « 



The st^itus prefix symbol (letter) is never 
used-withbut a basic or 'modified mission Qrmbol, 
and indicates tSh aircraft is being used for 
special or permanent test, or is a prototype. 
^The status letter is placed at the immediate 
lleft rf the. modified mission syinbol, or the 
missiim or type symbol if no modified missioii 
symboris.^^licable. An exanq)le of the use of 
a status prefix symbol and a modified misslte 
symbol i^ the *YAT-37D, which is an Air Force 
^ T-37 reworked and modified for evaluation a» an 
attack* aircraft. Status prefix symbols authorized 
for use are listed In table 2-1. 

' BASIC MISSION SYMBOLS ' 

A basic ^;nlssion ' symbol (letter) is used to 
denote the primary function or cap^bilify of an 
aircraft. Mission symbols denote the mission 
of the air^a^t. Examples of the use of basic 
symbols for aircraft illustrated In iigfxft 2-1 
are: a P-3*s jtnlssion is patrol; a T-2*s misirion 
is trainer; etc. The basic mission symbols 
authorized -fbt use are listed in table J>-2. 

MODIFIER MISSION SYMBOLS 

The Modified mission\ymbol consists of a 
prefix leUer placed at the inunediate leift of the 
basic mission or type symbol. Each mlUtary 
department determines^ th^ need for the assign* 
ment of such symbols. Only one modified missioQ 
symbol is used in any onedesignation. An example 
of the use of the modified mission i^^tnbol is the 
RA-6C, which is the A-5 aircraft (fig, a*l), 
modified as a reconnaissance aircraft, as indi- 
cated by the R. Modified mission i^bbls au« 
thorized for use are listed in table 2-2* 



Table Status prefix symbols 



Title 



Description 



Special test, 
temporary. 



Special teBt» , 
permanent. 



Prototype. 



Aircraft on special test programs by authorized organizations on 
bailment contract having a special test configuration or^whose 
InfetaUed property has been temporarily removed to accommo- 
date tlie test* At completion of the test, the vehicle will be 
returned either to its original configuration or to s^dard • 
operational configuration, 

Aircraft on (Special test programs by authorized orga:nizations 
on bailment contract, whose configuration is so^rastlcalljr 
changed that return of aircraft to its original ^onflguratipn^^ 
or conversion to standard operational configijr^'tion is ^ypnd 
practicable or economical ifinits. ^ ' . // , 1//.,.. ' 
' Aircraft procured in limited quantities to develop the potentialities 
of the design. . // 



TYPE* SYMBOLS 

Type symbols (letters) are always used with 
a modifidd mission sym^bol. Type feymbols are 
^ placed Immediately to the right of the basic 
' mission symbol. ^An example of the use of a type 
.symbol among the aircraft depicted in fipire 
2-1 is the UH-46. The H means heUcopter, 
while the biasic mission symbol U denotes utility. 
Type symbols authorized for use are. Usted in 
.table |-3. j " 

DESIGN NUMBERS 

• plumbers are assigned consecutively for eacl 
basic mission or type. New design -number^ 
9xe assigned when an existing aircraft is r 
signed to an extent that it no longer feflec^ 
original cwifiguration Jir capabiUty; for exaiftple,, 
F-4, F-5, F-8, F-9, A-3. A-4, A-5, A-6 W A-7/, 
with the numbers being the design numbers. 
The design number is that number asstgne£to 
a particular design; and since this loint pOD 
system is reUtively new, it does not necessarily ■ 
date aircraft presentiy in use. fat insta^x., 
tits F-4 has been in use much Iobsbi? tbanlSm! 
A-7. 



■starting with the fetter A. The^ series symbol 
is placed immed^tely to the ri^t of tbe design 
number in the jlirc raft designation. To avoid 
confusion, the -fetters I and O are^bt «sed as 
series symbols. • / 5 / 
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SERIES SYMPOL 



A letter is assigned to each series change of 
ft specific basic design. W deisignating new alr- 
orift, the series symbol is In consecutive orddr. 



1. drcraft desi^tions/ 'consist of the fol- 
yBasic mission symbols and type symbols, 
opUcable, which denote the primAry function 
'orrdapabiUty of the aircraft; a design number 
asM'gned ' in. P° each aircraft intended 

to fulfiU th^ miSBi9n; and a series, symbol 
which identifies each change of a specific basic 
design. A ^hen {/) is always inserted between 
the basigmission^ymbol and the design number. 

Itt,Qfe aircraft designation A-6A, forexample, 
tb? A followed by a hyphen (-) indicates tha^ 
the aircraft ,is designed for an attack mission, 
as Shown in table 2-2. the number 6 has been 

' assigned to this particular design for an attack 
raissioh. /Phe letter A foUowing the number 6 
indicates ttiat tills is tiie first series of this 

/design. Thci designation A-6B would identify 
the arst fwries change of the basic design. 

/ircraft . designators may be ejqpanded to, 
indicate an added or restricted capability by the 
usd of one of the modified mission symbols 
(table 2-2) preceding the basic mission symbol. 
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Table 2-2. — Basic and/or modified mission symbols 



LETTER 



tlTLE 



Attack. 



DESCRIPTION 



B 


Bomber. 


r 

v.* 


f^nrn Q /T rfl n s o or t . 


D 


Director. 


E . 


Special 
' Electronic 
Irxstallation. 


F 


Fighter. * ' 


H- 

1 1 


^ftnrcli/Resctiff . 


K X 


Tanker. 


L 


Cold Weather. 


n 

w 


WD VU 1 1 Wll. 


p 


Patrol. 




Drone. 


R 


Reconnaissance. 


S 


Antisubmarine. 


T 


Trainer. 


U ^ 


Utility. 


V 


Staff. 


w 


Weather. 


x 


Research. 



Aircraft modified to search out, attack, and destfoy enemy land or sea targets, 
using conventional or special weapdns. This is also used for interdiction 
and close air support missions. 

Aircraft designed for bombing enemy targets. 

Aircraft rftodified for carrying cargo/passengers or medical patients. ' 
Aircraft modified for" control ling a drone aircraft or a missile. 
Aircraft modified with electronic devices for employment in one or more of 
the following missions: 

(1) Electronic countermealsures. 

(2) n Airborne early warnina radar. • • i 

(3) Airbornexommand and control, including communications relay. 
(4> Tactical data communications link for all nonautonomous modes of 

flight. 

Aircraft designed \o intercept and destroy other aircraft and/or missiles 

(includes multipurpose aircraft also designed for ground support missions). 
For example, interdiction and close air support. 

Aircraft modified and equipped for performance of search and rescue missions. 

Aircraft modified and equipped to provide in-flight refueling of other aircraft. 

Aircraft modified for operation in the arctic and antarctic regions; includes 
skis, special insulation, and other ancillary equipment required for extreme 
cold weather* operations. 

Aircraft designed to oh ser>/e (through visual or other means) and report 
tactical information concerning composition and disposition of enemy 
forces, troops, and supplies in an active combat area. ^ 

Long-range, all-weather, multiengine aircraft operating from land arjd/or 
water bases designed for independent accomplishment of the foUpwmg 
functions: antisubmarine warfare; maritime reconnaissance; and mining. 

Aircraft modified to be controlled from a point outside the aircraft. 

Aircraft modified and permanently equippe'd for photographic and/or elec- 
tronic reconnaissance hiissions. 

Aircraft modified so that it can function to search out, identify, attack, and 
destroy enemy submarines. 

Aircraft modified and equipped for training purposes. 

Aircraft, having small payloid, modified to perform miscellaneous missions, 
such as carrying cargo or passengers, towing targets, etc. ' 

Aircraft modified to provide accommodations such as chairs*, tables, lounge, 
berths, etc., for the transporatign of staff personnel. 

Aircraft modified and equipped ^or meteorological missions. 

Aircraft designed for testing configurations of a radical nature. These air- 
craft are not normally intended for use as tactical aircraft. 
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Table 2-3. — Tjrpe symbols 



Letter 


Dltle 


Description 


H 


Helicopter. 


A rotai^wtog aircraft designed with the capabUity of flight in any 
plane. J-or example, horizontal, vertic^, or diagonal. ^ 


V 


VTOL and 
STOL. 


Aircr^t designed for vertical takeoff or lading with no takeoff or 



For example, the designation KA-6D indicates 
a basic A-6A model aircraft that has been 
modified to perform infligjit refueling duties 
(tanker). The series symbol 4^ienotes the design 
changes that have been incorppj^ated in this par- 
ticular model. 

A status prefix symbol may be added^ to the 
designation to indicate aircraft being used for 
experimentation and for special or service 
testing. (See table 2-1.) ^he status letter, if 
used, is placed at the irfunediate left of the 
basic mission symbol or tl^p modified mission 
syml)ol. The designation JJ^^A would be iden- 
tified as an aircraft with tfe' same capabilities 
as the A-6A but temporarily configured for a 
special test program; at the completion of the 
test, the vehicle will be returned to the original 
configuration. 



PERFORMANCE , 
AND MANEUVERABILITY 

In addition to being able to visually identify 
various types of aircraft, AGs must familiarize 
themselves with aircraft operating character- 
i sties. New aircraft with increased speed and 
performance capabili^es must operate within 
the same airspace as older, slower aircraft. 
This presents a problem in all aspects of air 
traffic control, not only from the standpoint of 
faster aircraft overtaking slower aircraft but 
al0o in regard to the maneuvering area, stall- 
ing speed, rate of climb, and other factors 
which^ sKould govern the AG's ju^ent under 
various conditions. Since the AG often gives 
instructions based on visual observations of 
air traffic in a particular area, it is evident . 
that mistaken calculation of aircraft perform- 
ance and maneuverability characteristics could 
lead to confusion for both pilots and controllers. 



The control tower operator issues clear- 
ances that in his opinion can be safely followed 
.without collision hazard if reasonable caution is 
exercised by the pilot. Theu clearance issued 
is permissive in nature and <K>es not relieve the 
pilot of the responsibility ;'for cautious handling 
of his aircraft. The infoitaation and clearances 
issued are intended to aid pilots to the fullest 
extent in avoiding collisions; .this goal requires 
correct and concise instrug^ions based on sound 
judgment for an effective flov^,,of air^ traffic. 

' Normally, single-engine aircraft (as a class) 
are comparatively small and require less op- 
erating space around the airport than the large 
miUtiengine aircraft. However, some of the 
single-engine jet aircraft clo fequire a rather 
wide approach due to their high landing speeds. 

Multienglne aircraft (as a class) are nor- 
mally larger than the single-engine types. They 
require approaches that are much wider and a 
final approach which is much longer. Each is a 
separate landing or takeoff problem as they 
rarely perform these functions -in formation; 
whereas, in. th^ case of the single-engine air- 
craft, many landings and takeoffs are completed 
in formation. 

It is. difficult to make generalizations con- 
cerning the performance and maneuverability of 
various aircraft, as each type has its own set of 
characteristics governing its .performance both 
in the air and on the ground. Jet aircraft as a 
tjrpe require less warmup time than recipro- 
cating engine types. The jets are extremely 
uneconomical to operate on the ground and at 
altitudes imder those for which they were designed 
to operate. Their landing and takeoff speeds are. 
universally higher, many requiring the use of ^ 
drogue chutes for landing and afterburners fcr 
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takeoff on most present-day airfields. Field 
elevaUons and runway temperatures are vital 
elements in control of jet aircraft and, to a 
somewhat lesser degree, in the control of recip- 
rocating engine aircraft. As an example of what 
effect altitude has on even a light aircraft, it 
may he startling to learn that an aircraft of 
this type which has a rate of cUmb of 420 feet 
per minute at sea level has its rate.of tjlimb 
reduced to 225 feet per minute at 5,000 feet. 
Also, the distance needed for takeoff is doubled 
between thesQ two altitudes. (See fig. 2-2.) 
' Hi^er temperatures and higher humidity have 
similar effects on aircraft performance. A high- 
performance jet fighter quite possibly may not 
operate from an airfield with short runways on 
a day on which high runway temperatures prevail, 
even though the field elevation is only itioderately 
high. Later in the afternoon, or at night, the 
same fighter may be able.to effect a takeoff from 
the same field, because the atmosphere becomes 
more dense during night h6urs as a general rule. 
More lift is afforded the aircraft in dense air, 
be it a U^t aircraft or a high-performance jet. 



An understanding of the large cpiantities of ^ 
fuel consumed Iqr our present-day jet-type air- ^* 
craft is of great importance to the Air Controlman. 
Whether it be with respect to taxiing for departure, 
landing, or local flying, a working knowledge 
of the characteristics of the jet and its fuel 
problem will put the jet into the traffic picture ^ 
without any special priority. A jet en^ne con- 
sumes 10 to 20 times as much fuel as the— ^ 
average reciprocating engine while operating 
on the ground. For example, a T-33 wiU consume 
4 gallons of fuel per minute at idling speed 
while on the ground. At 40,000 feet, and using 
100 percent power, it consumes 4 gallons per 
minute and travels 6 to 7 miles. — 

Cognizance of the hazards to aircraft on the 
ground and in the air, which are caused by wake 
turbulence from heavy aircraft, is of the utmost 
importance to the Air Controlman. Large air- 
craft can create wake turbulence severe enou^ 
to endanger Ughl aircraft, particularly in light 
wind conditions, as this turbulence^ may remain 
in the approach and landing area for several 
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minutes. Turbulence may - be encountered by 
lightweight and mediumv/eight aircraft when land- 
^ ing or crossing the wake of large aircraft. 
More detailed information concerning wake tur- 
bulence can be found in chapter 10 of this Rate 
Training Manual. The turbulence created by a 
jet aircraft without afterburner at lOD perpent 
rpm may extend from 150 feet to 200 feet, while 
the same jet with afterburner may create tur- 
bulence from 300 feet to 400 feet. These areas 
may vary with atmospheric conditions. During 
ground operations, if the jet is moving, the area 
e5ctends farther than if the jet is holding. The 
blast effect of a present-day large jet engine is 
extremely dangerous. For example, af a dis- 
tance of 25 feet temperatures may reach 350 
degrees with a velocity of 475. miles per hour, 
while at 100 feet the temperature may still be 
about 100 degrees with a velocity of 50 miles 
per hour. 

The installation of high-speed or banked 
turnoffs is an important factor in the expedi- 
Uous handling of arriving traffic. Pilots are 
able to clear the runway in use in. a much 
shorter time than was possible with the earlier 
runway and taxiway configuration. This in turn 
IS of tremendoug assistance to the Air Control- 
man in expediting the flow of traffic. JTaxiways 
at many airports are too narrow for use by our 
larger aircraft today. Consequently, remodel- 
ing and new construction are constantly being 
done to cope with the larger and heavier air- 
craft, as well as those planned for the future. 
The new taxlways have banked, high-speed turn- 
offs wide enough to accept aircraft at faster 
speeds, when installed and in use, high-speed 
turnoffs have been used at speeds up to 63 
miles per hour. 



aircraft and mentally -review the performance 
characteristics associated with this aircraft. 
When the proper mental associations have been 
made, he is ready to give the pilot the neces- 
sary correct instructions. His mental review 
should be concerned with such considerations 
as the aircraft's landing speed, approach pat- 
terns, runway length requirements^ barometric 

^''f.f!!?''^' ""^y ^^^^^ factors connected 

with the safe approach and landing of this aircraft. 

AIRCRAFT CHARACTERISTICS 

The following paragraphs contain certain 
characteristics that should be known by indi--^ 
vlduals controlling aircraft, such as thos§ il- 
lustrated in figure 2-1. Keep in mind that mem- 
orizing the exact figures is not important, but 
they are used in this text to show the type of 
comparison a controller would make when is-' 
suing instructions. If all aircraft in your landing 
pattern were high-performance aircraft, then 
spacing problems of one aircraft relative to 
another would be less than is the case when 
high-performahce and cargo-type, for instance, 
are using the same runway. * 

The A-4 is considered a high-performance 
^rcraft with a cruising speed in excess of 500 
knots at altitude. One problem of particular 
importance is the effect of a crosswlnd on landing 
due to the configuration of the landing gear. 
Pilots of A-4s are listening intently for the wind 
direction and velocity sinqe^^the gear is rather ^ 
high aud- close together and'f resents a problem 
of stability aftejv the aircraft has touched down 
on the runway-tfiider crosswind conditions. 



The Air Controlman must remain alert to 
remember all of the performance and maneu- 
verability characteristics needed to handle suc- 
cessfully all types of aircraft which may come 
under his control. As 'new types of aircraft are 
placed in service, he should immediately learn 
as much about them as possible. 

When the pilot of a high-performance air- 
craft calls in for landing instructions, the Air 
Controlman must give the pilot a precise and 
correct set of instructions. These instructions 
should contain and be based on a great number 
of determinations made quickly by the Air Con- 
trolman. First of all, he has to recognize the 



The A-7 resembles the F-8 aircraft, is a'^ 
high-performance type, and 'also cruises in ex- 
cess of 500 knots at altitude. The^ A-7 lands 
^ leather fast with a final approach speed of ap- 
proximately 120 knots. 

The F-8 is a high-performance aircraft 
with the F-8H and J series capable of nearly 
Mach 2 (Mach 1 = speed of sound at sea level). 
Approach airspeed of these models is between 
130 and 140 knots. 

^ The a/-6 has a cruising speed of about 420 
knots but is an extremely stable aircraft at 
landing speed with a stall speed of about 70' 
Knots, which is comparable to the E-2. This! 
'would allow the A-6 to mix with the slowei> 
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Figure 2-3.— Advanced naval aircraft. 
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^i^s of aircraft without too much concern 
about overtakitig other traffic. , 

The F-4 is a high-performance aircraft with 
a maximum speed of ove^ Mach 2. Its approach 
speed is between 1.30 and 140 kno^s, whicn it. 
comparable to most jet fighter-type aircraft. 
5nvo engines with afterburners enable it to take 



off in about 5.000 feet, while it has good slow- 
down, capability when back on the runway by 
beingVble to land in about 3,000 feet. 

The P-3 has four turboprop engines and can 
take off in about 3,700 feet and climb ata tate 
of liSOO feet per minute. It cruises at approxi- 
mately 350 knots at altitude and has good en- 
durance capability,, being, able to operate for 17 
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hours on two engines. It also has reversible 
pitch propellers which enable it'^to stop in a 
short distance aftgr landing, for a quick turn off 
the duty runway. 

The RA-5C is another high-performance air- 
craft with a maximum spe^d of over Mach 2. 
Its approach speed, takeoff, and landing char- 
acteristics are comparable to the F-4. 
' The T-2 is a jet trainer aircraft and is 
fairly fast with a cruising speed of over 450 
knots, but with the straight wing design for more 
stable training operations and slower landing 
speeds. ^ 

The E-2 is a turboprop aircraft with a cruising 
speed of approximately 280 knots. It can slow 
down very effectively for the landing approach 
with a stall speed of approximately 70 knots. 

The C-130 also l)as four turboprop engines 
and is a cargo-type aircraft with a cruising 
speed of appr9ximately, 350 knots. It lands a 
litUe faster- than the E-2 with a stall speed of 
approximately 100 knots. It can take off in 
about 3,500 feet, and with the reversible pitch 
propellers can land and sjtop in about 2,200 
feet. This enables it to clear the rimway un- 
usually fast for a large aircraft. 

The T-39 Saberliner is a twin-jet aircraft 
which was originally designed to train radar 
intercept operators; it can ^fly at speeds in 
excess of 350 knots and has a landing speed of 
approximately 120 knots. 

The OV-10 Bronco is a twin-turboprop, mul- 
tipurpose aircraft which is designed for counter- 
insurgency operations; it can carry a crew of 



two, has a maximum speed of approximately 
250 knots and a landing speed of 110 knots. 

New aircraft are constantly undergoing test 
and evaluation for induction into the fleet. One 
of the newest of the Navy's aircraft is the S-3A 
Viking which was (Resigned to replace the S-2 
series for ASW purpose. The S-3A airframe, 
with modifications, can be utilized as COD 
(Carrier Onboard Delivery) aircraft. Another 
new aircraft, the F-14 Tomcat, is a fighter- 
bomber equipped with a variable position wing 
that is programed to replace the older F-4 
Phantom. These aircraft are illustrated in fie- 
ure 2-3. ^ 

Another of the Navy's latest aircraft is the 
AV78A Harrier. This single seat, VTOL air- 
craft has been assigned -to Marine aviation 
units. (See fig. 2-3.) 

This unique attack aircraft has the capar 
bility to operate from unprepared fields and 
requires little taiteoff^and landing area due to 
its ability to land and take off vertically. 

Maximum speed ;pf the Harrier is listed at 
625 knots with a range of 1,800 miles. 

Air Controlmen should remain abreast of 
current and future developments relative to 
naval aircraft by referring to such periodicals 
as Naval Aviation News and other similar pub- 
lications. 

For more detailed information concerning 
specific flight characteristics of naval* aircraft, 
the AC is urged to consult the appropriate 
NATOPS Flight Manual which is published fbr 
every aircraft in the Navy's inventory.' 
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CHAPTER 3 . 

FEDERAL AIR RKSULATIONi 



Pilots of naval aircraft must comply /^th 
Federal Air Regulations. Although the AC is 
not directly concerned with the physicalropera- 
tion of an aircraft, he must, nonethelafes. have 
a knowledge of the regulations whioh govern 
such operations. Based on this knowledge, the 



AC is able to issue instructions 
tion' which allow pilots to operate 



inform a- 
aircraft in 



UUn OAAWTT ^ w^^- , 

conformance with both the ATC l|nstructions 
and the FARs. Additionally, FAJls 
general operating rules for holders oi coniroi 
tower operator certificates and facility ratings. 

The study of this chapter is intended to pro- 
vide the Air COntrolmari With a knowledge of 
air traffic rules, and regulations. Only those 
.parts, subparts, or certain paragraphs of FAR 
which the Air Contfolman needs to know in his 
work are reprinted in this chapter. Additions^ 
deletions, and 'explanations to FAR within the 
text have been made for clarification only. 

This chapter is NOT intended to replace, 
substitute for, or supersede official regulations 
or directives which should be consulted for 
latest changes and" final authority* 

NOTE: FAR, Part I definitions and abbrevi- 
ations may be >founG^ in appendix- m of tiiis 
manual* 

RulAfl of ' construction in this chapter, unless 
the context requires otherwise, shall be as fol- 
. lows: 

1. Words Importing ihe singular- include the 
pluial; ' ' 

2. Words Importing the plural include the 
singular; ^ — 

*^ 3* Wotds importing the mascuMne gender 
Ixiclude ,th0 feminine; 



' 5, **May" is used in a permiijsive sense 
to state authority or per&ission to do the act ^ 
prescribed, and the word^**no person may 
or <«a person ma^ not Bjean that no person 
is required, authorized, or permitted to do the . 
act prescribed; and ^ ^ . " 

6, * 'Includes" means **includes but is not 
limited to" • ' . * 

FAR, PART 65r*CJPRTIFICATIO'N ^ 

-This -part prescribes fjhe Requirements for _ 
issuing air traffic control' 'towdr opetatorB cer-; v 
tificates and associated ^^tings and the general ..v > 
operating rUtes for the holders of sUeh.,<?.erti£i.r _ • • 
cates and ratings. , * ^'^,^^*''P^''^J:9'^--'-"-:t 

65.11 APPLICATION ANI> ISSUE- 1 . 



4, "Shall" Is used In an imperative sense; 



(a) An application for. a^ceriki^atran'd-^^^^^ 

or for an additional t?i\ii%,'^'^^JifMt.,Js^y 
is made. on a.fOtin an4..1n a*t»«nner'pre£K3ri^|^;^,^^^^^^^^ 
by the Adminis.tj:'ati!)t*. . ■• ■ '-^^i^^^^'Jrii 

(b) An» aptiUcant wio m8ei^tt!is:j-equti^^^ 
tilis "P^ is entitled ta^^Mj'aiiprp>riate ij^r^f- J :r 



icate aijd )^atia& 




a person ■v»~^~:->■■r. .- -i-- ■-, 

erat6r cextliloftt©- 16 sus^i^n^cf may not "at)pbr^ 

for any rat^ngr"'to'l»,vaW ^ ' , . .. 
'.diMng the p^riod of •su^efifiipn.; -^^^ 

fd) Uiii^ss ■ the. P)p&t of i-ly&featibn 'pJtrovtae^' » 
otbarviisS," ay.WpP^ wjiojse i^ftil? . ^rafa<5..'Cbnte01^ 3, 
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' A certificit©'an^;ratiii^'.et!9ctofe(.lQ? ai^^^ 
of not moie ■tis»aJ^/-dhB mti(y(^:P^^^ 
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qu(aifled-appltcantr-iS§ni3ffnTrr7iew 
cation and supplementary documents and the 
issue of the certificate and ratings for which 
ne applied. 

A temporary airman certificate is shown in 
figure 3-1. 

65.15 DURATION OF CERTIFICATES 

[fl ^" traffic control tower operator 
cerUficate or» rating issued under this Part is 
effective until/ it is surrendered, "suspended, or 
revoked. ( . 

' (b) The hokler of any certificate issued under 
this Part thaft is_ suspended or revoked shall, 
upon the AdmlWstrator's request, return it to 
the Administrator- 



65.16 CHANGE OF NAME: REPLACEMENT 
OF LOST OR DESTROYED 
CERTIFICATE I 

(a) An application for a change of name on 
a certificate issued under this Part must be 
accompanied by the applicant's current cerUfi- 
cate and the marriage license, court order, or 
other document verifying the chinge. The doc- 
Uii-ients are returned to the applicant after in- 
spection. ^ 

(l^ An application for a replacement of a lost 
or destroyed certificate is made by letter to 
the Department of Transportation, Federal 
Aviation AdminlstraUon, Airman Certification 
Brtmch, P.O. Box 25082, Oklahoma City, okla. 
73125. The letter must: 

(1) Contain any available dnforniatlon re- 
garding toe grade, number and date of issue 
of the certificate, the name in which it was 
Issued, $md the raUngs on itj and , 
Be accompanied by a check or money 
order foi^ $2.00, payable to the FAA. 

(c) An applicaUon fGJr-fe]^tc§llieQt:of a lost 
or destroyed medical certificate is made by 
letter -to- the Department of TransportaUon, 
Federgl Aviation Administration, Civil Aero- 
medlcal InsUtute, Aeromedlcal Certification 
Brancli, jp.o. Box 25082, Oklahoma City, Okla 

J ^ * check or money order 

jor $2»00* 

(d) A person whose certificate issued under 
this Part or 'medical certificate, or both, has 
been lost may obtain a telegram from the FAA 
confirming that it vfas issued. Tlie telegram 
may be carried as a certificate for a period 
not to exceed 60 days pending his receiving 



a duplicate certificate under paragraph (b) or 
(c) of this section, unless he has been notified 
that the certificate has been suspended or revolcecL 
Th|^ request for such a telegram may be made 
by^repaid telegram, staUng the" date upon which 
a duplicate certificate was requested, or including 
the request for a duplicate and a money order 
for the necessary, amount. The request for a 
telegraphic certificate should be sent to the 
office prescribed in paragraph (b) or (c) of this 
section, as appropriate. However, a request 
for both at the same time should be sent to 
the office prescribed in paragraph (b) of this 
section. 



^ 65.17 TEST; GENERAL PROCEDURE 

(a) Tests prescribed tiy or under' this Part 
are given at times and places, and by personc, 
designated by the 'Administrator. 

\' i?^ "^^^ nilnimurn passing grade for each test 
-is 70 percent. 

65.19 RETESTING AFTER FAILURE 

An applicant who fails a written, oral, or ' 
pracucal test for a certificate and rating, or 
for ap 'additiQHal rating, under this Part may 
.apply for r ete sting— 

' (a) After 30 days after ttie date he failed 
the test; or 

(b) Upon presenting a statement from a cer- 
ficated and appropriately rated ground inbUoictor' 
or air traffic control tower operator, certifying 
t^«t Isxi has given the applicant at least 5 hours 
of additional instruction in each of the subjects 
failed and now^ considers that the applicant: is 
ready for retesting for the air traffic control 
tower operator certificate. 

65.20' FRAUDULENT OR FALSE 
STATEMENTS OR RECORDS 

(a) No person may make-^er caiwie tp be made: 
<1) Any fraudulent or Interitionally fal6e 

statement on any applicalhm hr a certificate 
or rating under this Part; \ 

(2) Any reproduction, for fraudulent jpur- 
pose, or any certificate or rating under this 
Part; or 

(3) Any alteration of any certificate or 
rating under this Part. * 

(b) The commission by any person of an act 
prohibited under paragraph (a) of this section 
is a basis for suspending or revoking any cer- 
tificate or rating held by that person. 
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, - I. UNITED STATES OF AMERICA • 

DEPARTMENT iOr TRANSPORTATIOH-FEOERAL AVIATION ADMINISTRATION 
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M I U. S. A. 



IX. 
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Control Tower 'Operator ^ . 
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TINKER TOWEP., MIDWEST CITY, OKLAHOMA 
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• Figure S'l. — Temporary airman certificate. 



ADDRESS 



Within 30 dayji after ajiy.-'Change- in his per- 
ihanent matting address, the holder of a certifi- 
cate Issued under this Part shall notify the 
Depttrtment of Tr'^nsportation, federal Aviation 
Administration, Airman Certification Bjan^, 
P.O. Box 25082, Oklahoma City, Okla. 78125, 
in writing, of his r:|ew address. 

65.31 REQUIRED ijERTIFICATION 
AND RATING 

i ^ 
NO person may act as an air traffiq. control 
tower operator at an air traffic control tower 
In connection wlih civil aircraft unless he— 

(a) Holds an air traffic control tower op- 
erator certificate issued ' to him under this 

subpart; and . , *u * — +.v,i 

(b) " Holds a facility rating for that wuteol 
tower issued to him under this subpart, or has 
qualified for the operating position at which; he 



acts and is under the supervision of the holder 
of a facility ratii^for that control tower. For 
the purpose of this subpart, "operating posi=^ 
tion" means an air traffic control function per- 
formed within 6r' directly associat6d with the 
control tQjver. Figure 3-2 is an example of a 
CTO and Facility Rating. 

NOTE: OPNAV Instruction 3721.1 (Series) 
promulgates the applicability of thes^ regula- 
tions to Navy Air Controlmen. 

65.33 ELIGIBILITY REQUIREMENTS 

To be eUglble for an ^r traffic control 
tower operator certificate a person must— 

(a) Be at least 18 years of.^; 

(b) Be of good moral character; 

(c) Be able to read, write, and understand 
the English language and speak i^wlthdUt accen* 
or Impediment of speech that would interfere 
with two-way radio conversation; 
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(d) Hold at least a second-class medical 
certificate issued under Part 67 of this chapter 
wIttUn the 12 months before the date he applies; 
and 

(e) Comply with section 65.35. ' 

65,35 KNOWLEDGE REQUIREMENTS 

Each applicant for an air traffic control 
tower operator certificate mtist pass a written 
test on— 

(a) The flight rules in Part 91 of this chapter; 
<bHUrport~t^ 



rot-piwe^ures, and 

. this subpart; 

(c) En route traffic control procedures; 

(d) Communications operating procedures; 

(e) Flight assistance service; 

(f) Air navigation, and aids to air naviea- 
tion; and ^ 

(g) Aviation weather. 



65.37 SKILL REQUIREMENTS: 
OPERATING POSITIONS 

No person, may act as an air traffic control 
tower operator at any operating position unless 
he has passed a practical test on— 

(a) Control tower equipment and its use; 

(b) Weather reporting procedures and use 
of reports; 

(c) Notices to Airmen, and use of the Air- 
man'-s Information Man ual; 



(d) Use of operational forms; 

(e) Performance of noncontrol operational 
duties; and - 

(f) Each df the following procedures that is 
applicable to that operating position and is 
required by the person examining him: 

(1) The aixport, including rules, equip- 
ment, runways, taxiways, and obstructions. . 



I. UNITED STATES OF AMERICA 
DEPARTMENT OF Transportatioh^Feoeral Aviation Administration 
This Certifies IV. THURMAN MARK HITCHCOCK 
That v * ^03 EDGEWOOD AVENUE 

' MCMINNVILLE TENN 37H0 




I DATE OF BIRTH I HEIGHT | WEIGHT 

12-27-52 I 72 I 165 



HAIR I EY£S I SEX | NATIONALITY 

, BLOND IbBOWN M USA 

IX. HM •ccii.rouiiD TO •r.JiOMnty ouAtiricD TO cxcueisc the pIuvileJes or 

II. CONTROL TOWER OPERATOR , cert. no. .2057357 

RATINGS ANO LIMITATIONS 
XII. NAVAL AIR STATION TOWER ^bIPHIS, TENN ^ 




XIII. ^ 

VII.Q/. 
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Figure 3-2. - CTO and Facility Rating. 
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(2) The control zone, including terrain 
leatures, visual checkpoints, and ohstructions. 

- (8) Traffic patterns -and, associated pro- 
cediiSjs for use of preferential runways and 
noise atoatement. 

(4) Operational stgreemonts. 

(6) The center, alternate airports, and 
those airways, routes, reporting points, and air 
navigation aids used, for' terminal air traffic 

control. ' , 

(6) Search and rescue procedures. 

(7) Terminal air traffic control proce- 
dures and pfa?'^'^^°^°gy' 



(8) Holding p r ocedu r es, preserla^-^n^ 
strument approach, and departure procedures. 

(9) Radar, alignment and technical op- 
eration.^^ The application ofthe prescribed radar 
and nonradar separation standard, as appropriate. 

65.39 PRACTICAL EXPERIENCE 
.REQtnREMENTS: FACILITY 

RATING • 

Each applicant for a facility rating at any^r 
tramc control tower must have satisfactorily 
served— 

(a) -As an air traffic control tower operator 
at that control tower without a facility rating 
ior at least 6 months; or 

(b) As an air traffic control tower operator 
with a facility rating at a different control tower 
for at least 6 months before the date he appUes 
for the rating. 

A* member of the Armed Forces of the United 
States-meets- the requirements of thls section 
if he has satisfactorily served as an air *raii»c 
control tower operator for at least 6 months. 

65.41 SK:ILL REQUIREMENTS; 
FACILITY RATING 

Each applicant for a facility rating at an air 
traffic control tower must have passed a prac- 
tical test on each Item Hsted In section 65.37 
of this part that- is applicable to each operat ng 
, position at tlie control tower at which the rating 
;ls sought. 

6D.46-PERFORMANCE-OF DUTIES ' 

(aV An air traffic control tov^er operator 
.'shall perform<hls duties In accordanpe with the 



Umitatlons on his certificate and the procedures 
and practices prescribed In air trfic control 
manuals of the FAA, to Provide ftfr th^ srfe, 
orderly, and expeditious flow of air traffic. 

ft) An operator with a facility rfetlng may 
control traffic at any operating position at the 
control tower at which he holds a facility rating. 
Hnwever,-he may not issue air traffic clearanpe 
for IFR fUght without authorization from the 
appropriate facility exercising air traffic control 

at that location. ^ u u *o,,«nh/ 

(c) An operator who does not hold a facility 
rating for a particular control tower may act at 
each oper^ng position for y^ ^g^^gf^gj^ 
fled, underthe supervision of anoperato^Holdtiig^ 
a facility laling for that control towsr. 

65.47 MAXIMUM HOURS 

.Except m an emergency, a certificated air 
traffic wntrol tower operator must be relieved 
of all' duties for at least 24 consecutive hours at 
least once during each 7 coiisecutlve days. 
Such an operator may not serve or be required 

(a) For more than 10 consecutive hours; or 
(b For more than 10 hours during a period 
of 24 consecutive hours, unless he has had a 
rest period of a^Jeast 8 hours at <m: before the 
end of the lO hours Of duty. 

65.49 GENERAL OPERATING RULES , 

(aV No «er2on may act as an air traffic 
contr^Ltowlr operator under a certificate issued 
to him under this part unless he has In h s 
Personal possession an appropriate current med - 
ial certificate Issued under Part 67 of this 

°^^ft?^Each person holding an alt traffic con- 
trol tower operator certificate shall keep It 
readily available when performing duties In an 
air traffic control to^frer, and shall present that 
certificate or his medical certificate or both 
for Inspection upon the request of the Admlnls 
trator or an authorized representative of the 
National Transportation Safety Board, or of^ny 
Federal. State, or local law enforcement officer. 

(c) A certificated air traffic cpntro tower 
operator whc does not hold a facility rating for 
a nartlcular control tower may not act at any 
operating position at the control tower con- 
^riied unless there Is maintained at that control 
tower, readily available to persons named in 
para^aph (b). a current record of the operating 
positions at which he has qualified. 
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(d) An air traffic conti:pl tower operator**" 
may not perform duties under his certificate 
during any period of known physical deficiency 
that would make him unable to meet the physi- 
cal requirements for his current medical cer- 
tificate. However, if the deficiency isfemporary 
he may perform duties that are not affected 
by it whenever another certificated and qualified 
operator is present ahd on duty. 

(e) A certificated air traffic control tower 
operator may not control air traffic with equip- 
ment that the Administrator has found to be 
iijiadequate. ,«^jj„„^ 

(f) The holder of an air traffic control "tower 



v-.Maxx^ WUIll-lV^l ujwcr 

<^ei-ator certlfieaf6,-or an applicant for one/" 
shall, upon the reascSable request of the Ad- 
ministrator, cooperate fully in any test that 
is made of him. 

« 

65.50 CURRENCY REQUIREMENTS 

The holder of an air traffic control tower 
operator certificate may not perform any duties 
under.that certificate unless - 

(a) He has served for at least 3 of the pre- " 
.ceding 6 months as an air traffic control tower 
operator at the control tower to which his 
facility rating applies, or at the operating posi- 
tions for which he has qualified; or 

(b) He has shown that he meets the require- 
ments -for, his certificate and facility rating at 
the control tower concerned, dr for operating at 
positions for which he has previously qualified. 

FArTPART 71 -DESIGNATION OF 
71.3 FEDERAL AIRWAYS 

Federal airways are classified as follows; 
(a) Colored Federal airways— 



Unless otherwise specified, each Federal 
airway includes the airspace within parallel 
boundary lines 4 nautical mUes each side of 
the centerline. Where an airway changes direc- 
tion, it includes the airspace that is enclosed 
by extending the boundary lines of the airway 
segments until the^ meet. 

Unless otherwise specified, each Federal 
airway includes the airspace that- extends up- 
ward from 1,200 feet above the surface of the 
earth to, but not including, 18,000 feet MSL, 
except that Federal airways for Hawaii have no 
upper limits. Variations of the lower limits of 
an airway a rp exp jeased-4n--hundredg--of-feet- 



(1) Green Federal airways. 

(2) Amber Federal airways. 

(3) Red Federal airways. 

(4) Blue Federal airways. 

(b) VOR Federal airways. 

P^ch Federal airway is based on a center- 
line that extends f/om one navigation aid or 
intersection to another navigation afd (or through 
several navigation aids or intersections) specified 
for that airway. 



J^Jr^ ^® ^^^^^^ (AGL) or meaii sea level 
(MSL) and, unles^ otherwise specified, apply 
to the segment of an airway between adjoining 
navigational aids or intersections. 

The airspace of a Federal airway within 
the lateral limits of a transition area has a 
floor coincident with that of the transition area. 

One or more alternate airways may be de- 
signated between specified navigational aids or 
intersections along each VOR Federal airway 
Unless otherwise specified, the centerline of an 
alternate VOR Federal airway and thp center- 
line of the maiih VOR Federal airway are sena- 
rated by 15**. - . 

A Federal airway does not include the air- 
space of a prohibited area. 

71.7 CONTROL AREAS 

Control areas consist of Federal airways 
additional control areas, and control area ex- 
tensions, but do not jnclude the continental con- 
trol area. Unless otherwise designated, control ^ 
areas include the airspace between a segment'*^ 
of a main VOR Federal airway and itj asso- 
ciated alternate segments with the vertical extent 
of the area corresponding to th^ vertical extent 
of the related segment of the airway. 

71.9 CONTINENTAL CONTROL AREA 



The continental control area consists of the 
airspace of the 48 contiguous states, the District 
of Ctolumbia, and Alaska excluding the Alaska 
peninsula west of longitude 160 degrees west, 
at and above 14,500 MSL, but does not include - 
(a) The airspace less than 1,500 feet above ■ 

> the- surface of the earth; or 

^, (b) Prohibited and restricted areas, other 
than restricted area military climb corridors 
and the restricted areas listed in 71.151. Part 
■71.151 is not^ printed in this training manual. 
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71.11 CONTROL 20NES 

Qontrol zones consist of controlled airspace 
vbidh extends upwards from the surface of the 
earth and terminates at the toase of the conti- 
nental control area. Control zones that do not 
underUe the continental control area have no 
upper limit. A control zone is normally a circular 
area* with a radius of 5 miles and any extenpions 
necessary to include instrument approach and 
departure paths. 

71.12 TERMINAL CONTROL AREAS 



A terrairxal control area (TCA) consists of . 
controlled airspace^ extending upward from the 
surface or higher to specified altitudes, within 
which all aircraft are subject to operating rules 
and pilot and equipment requirements specified 
In Part 91 of the FARs. Each such location is 
designated as a Group I, II. or IH terminal 
control area, and includes aj^ast .one primary 
airport around which the TCATI located. • 

TCAs are assigned to a particular group 
commensurate with the volume of traffic and 
passengers carried. 

71.13 TRANSITION AREAS ^ 

Transition areas consist of controlled air- 
space extending upward from 700 feet or more 
above the surface of the earth when designated 
In feonjunction with an airport for which an 
aoprtved instrument zg^rcsidiiin-ovvaiive iM^en 
presdlrlbwl; or from 1.200 feet or mor^ above 
th^ Surface" of the earth when designated in 
conjunction with airway route structures or 
semnents. Unless otherwise- specified, transi- 
tion areas terminate at the base of the over- 
lying controlled airspace. 

71.17 REPORTING POINTS 

Reporting points coMist of geographic loca- 
tions, in relation to which the position of an 
aircraft must be reported in accordance with 
91,126. 

/ . 

FAR, PART 73- SPECIAL , 
USE AIRSPACE 

73.3 DEFINITIONS OF SPECIAL 
USE AIRSPACE 

(a) Special use airspace consists of air- 
space of defined dimensions Identified by an 



area on the surface of the earth wherein activl 
ties must be confined because of their natur«i,x 
or wherein limitations are Imposed upon air- 
craft operations that are not a part of those 
activities, or both. 

fb) The vertical limits of special use air 
'space are^easured by designated altitude floors 
and ceilings expressed as flight levels or as 
feet above mean sea level. - 

(c) The horizontal limits of special use air- 
space are measured by boundaries described 
bv eeoeraphic coordinates or other appropriate 
references that clearly define their perimeter. 

(d) The period of time during which a deaig- 
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nation of special UBeTatrspace-is-ln-egeeMs— 
stated in the designation. , „ 

(e) Special use airspace includes the following 
types of areas and restrictions, which are pub- 
lished on aeronautical charts and in aeronautical 

publications: , ... 

(1) Prohibited area— Flints are prohib- 
ited except by special permission. 

(2) Restricted area- Flights are proh b- 
Ited between the designated altitudes and durinfe 
th« time of designation, unless prior permission 
is' obtained from the "using agency," or the 
"controlling agency." 

(3) Warning area— Flints are not re- 
stricted, but avoidance is advised during periods 

of special use. j:- . 

(4) Alert area- Flights are not re- 
stricted, but pilots should be aware that a high 
volume of pilot training and/or unusual type oi 
Aerial activity takes place in this area. 

(5) Also included .under the genera, 
heading of special use airspace are Intensive 
Student Jet Training Areas aSJTA) and mili- 
tary training routes. , 

NOTE: A tabulation of these areas is 
contained in FLIP Planning, AP/lA. 

73.15 USING AGENCY 

(a) For the purposes of this Part, the follow- 
ing are using agencies: ' 

'1) The agency, organization, or military 
command whose activity within a /estricted 
area necessitated the area being sb designated. 

(2)* In the caSe of a Restricted Area/ 
Military Climb Corridor that does not have a 
designated controUine agency, the Mimary Air 
Traffic Control facility may be contacted tor 
permission for transit through the climb corridor. 

(b) Upon the request of the FAA, the using, 
aeency shall execute a letter establistiing. m- 
cedures for joint use of a restricted area by the 

r- ,. 
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which the using agency would notify the con- 
trolling agency whenever the controlling agency 
grant permission for transit thixwgh the 
restricted area in accordance with the terms of 
the letter. 

(c) The usir^ agency shall— 

\^ . 9-^ Sc^iedule activities within the re- 
stricted area; 

(2) Authorize trar^it Oirougb. or flleht 
Within, the restricted ^ea as SLsiWe; ^d 
Contain within the restricted area all 
activities conducted therein in acu -dance with 
the purpose for which it was der ignated 



~?3-.l7 CONTROLLING AGENCY 

For the purposes of this Part, the controUine 
agenqy is the FAA facility- that may authorlzi 
transit throu^ or flight within a restricted 
area in accordance with a joint-use letter issued . 
under 73.15. 



provided fay using radar. Unless otherwise desig- 
nated, each of them Includes the area within 
14 miles on each side dl the jet route segment 
from iiight level 240 through flight level 410. 
inclusive. 

(c) Terminal radar jet advisory areas consist 
of areas in which jet advisory service is pro- 
vided by using radar. Unless otherwise des- 
ignated, each of them includes the area within 
14 miles on each side of the VOR/VORTAC 
radials, bearings from l/MF navigational facili- 
ties, direct course.s between navigational facili- 
ties, or centerlines of control areas from fliidit 
JeveL2 40 thmi l g h f llght^level-^O^lnclusive— 



FAR, PART 75— JET ROUTES 
75.1 APPLICABILITY 

* 

Routes between high altitude navigational aids 
or intersections of their signals are designated 
as Jet routes along which aircraft may be op- 

!^ l^l**®®" MSL and flight level 

450. Certain area? are designated as Jet ad- 
specified jet route segments, 
VOR/VORTAC radials. bearings from l/MF 
navigational facilities, direct courses between 
Ujgi altitude navigational facilities, centerlines 
of control areas, or in the vicinity of specific 
geographical locations. ^ 

75.11 JET ROUTES 

Each Jet route consists of a direct course 
for navigating aircraft between 18.000 feet MST, 
and flight level 450, Inclusive, between the 
navigational aids and intersections specified for 
that route. _ 

75.15 JET ADVISORY AREAS 

(a) Jet advisory areas consist of airspace 
M^^signated. within the continental control 

(b) En route radar Jet advisory areas consist 
of areas within which Jet advisory service is. 



(d) Noarsdar jet advisory areas consist of 
areas within which jet advisory service is pro- 
vided on a procedural basis without the use of 
radar. Unless bthei'wise designated, each of 
them includes the area within 14 miles on each 
side of the jet route Segment from flight level 
270 through flight level 3l0, inclusive, and 
from fli^t level 370 through flight level 410 
inclusive. ^ , ' 

(e) Jet advisory areas do not include the 
airspace within positive control areas, prohib- 
ited areas, or restricted areas except re- 
stricted area military climb corridors and other 
restricted areas so specified. 

(f) Jet advisory areas that are based on jet 
routes are identified by the associated Jet route 
number. Those based on VOR/VORTAC radials 
bearings from L/MF navigational facilities! 
direct courses between navigational facilities. ' 
or centerlines of control areas and those in the 
vicinity of geographical locations, are identified 
by geographical names. 



FAR, PART 91 -GENERAL 
OPERATING AND FLIGHT RULES 



GENERAL 

91.1 Applicability. 

(a) Except as provided in paragraph (b) of 
this section, this Part prescribes rules gov- 
erning the operation of airctaft (other than 
moored balloons, kites, unmanned rockets, and 
unmanned free balloons) within the United States. 

(b) Each person operating an aircraft of U.S. 
registry in air commerce over the high se'as 
shall comply with Annex 2 (Rules of the Air) 
to the convention on Intematidnal Civil Aviation. 
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91,3 Responsitoility and authority 
of the pilot in command. 

(a) The pilot in command of an aircraft is 
directly responsltjle for, and is the final authority 
as to, the operation of that aircraft. ^ 

(b) In an emergency requiring immediate 
action, the pilot in command may deviate from 
any rule of this subpart or of Subpart B to the 
extent required to meet that^mergency. 

(c) Each pilot in command who deviates from 
a rule under paragraph (b) of this section shall, 
upon the requfest of the Administrator, send 

"i^ritten report of that deviation to the Ad- 
ministrator. 
♦ ' * 

91.6 Prefli^xt action. 

Each pilot In command shaU, before beginning 
a fliriit. familiarize himfielf with all available 
information concerning that flight. This infor- 
mation must include; 

(a) For a fli^it under l^R or a fUgJit not in 
the vicinity of an airport, weather reports axiA 
forecasts, fuel requirements, altcrnalives avail- 
able if the planned fli^t cannot be completed, 
and any known traffic delays of which he has 
been advised by ATC. 

(b) For any fli^t, runway lengths at air- 
ports of intended use. 

91.7 Fli^t crewmembers at stations. 

During takeoff and landing, and while en 
route, each required fli^t crewmember shall— 

(a) Be at his station unless his absence is 
necessary in the performance of his duties in 
connection with the. operation of the aircraft or 
In connection with his physiological needs; and 

(b) . Keep* his seat belt fastened while at his 
station. 

91.8 Prohibition against 
interference with crewmembers. 

(a) No person may assault, threaten intimi- 
date, or interfere WItr a njrewmember lathe 
performance of his duties aboard an aircraft 
being operated in air commerce. 

S) No person may attempt to cause or cause 
the flight crew of an aircraft being operated 
in air commerce to divert its flight from its 
intended course,or destination; 



FLIGHT RULES ' , 
91.61 Applicability. 

This subpart prescribes flight rules governing 
the operation of aircraft within the United States. 

91i63 Waivers. 

(a) The Administrator may issue a certifi- 
cate of waiver authorizing the operation of air- 
craft in deviation of any rule of this subpart if 
he finds that the proposed operation can be 
safely conducted under the terms of that cer- 
tificate of waiver. , J. , i „^ 

(b) An application for a certificate of waiver 
under this section is made on a form and in a 
manner prescribed by the Administrator and 
may be submitted to any FAA office. 

(c) A certificate of waiver is effective as 
specified in that certificate. 

91.65 Operating near other aircraft. 

, (a) No person may operate an aircraft so 
close to another aircraft as to create a collision 
hazard. 

(b) No person may operate an aircraft in 
formation fll^t except by arrangement with the 
pilot in command of each aircraft in the for- 
mation. 

(c) No person may operate an aircraft, 
carrying passei^rs for hire, in formation fli^t. 

(d) Unless otherwise authorized by ATC, no 
person operating an aircraft may operate his 
aircraft in accordance with any clearance or 
instruction that, has been issued to tiie pilot of 
another aircraft for radar air traffic control 
purposes, 

91.67 Right-of-way rules; except ^ 
water operatioioB. 

(a) General. When weather conditions permUN 
regardless of whether an operation is conducted 
under IFR or VFR, vigilance shall be maintained 
by each person operating an aircraft so as to 
see and avoid other aircraft In compliance 
with This WCtlDiY. When a rule of this section 
gives another aircraft the rlg^it of way, he shall 
Klve way to that airciaii and may not pass 
over, under, or ahead of it, unless well clear. 

(b) In distress. An aircraft in distress has 
the right of way over all other air traffic. 
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Figure 3-3,— Converging aircraft. 
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(c) Converging. When aircraft of the same 
category are converging at approximately the 
same altitude (except head-on, or nearly so) 
the aircraft to the other's right has the rlriit of 
way. (See figure 3-3.) If the aircraft are of 
different categories — 

(1) A balloon has the rigjit of way over 
any other category of aircraft; 

(2) A glider has the right of way over 
an airship, airplane or rotorcraft; and 

(3) An airship has the right of way over 
an airplane or rotorcraft. 

However, an aircraft towing or refueling other 
afrcraft has the right of way over all other 
engine-driven aircraft. . 

(d) Approaching head-on. When aircraft are 
approaching each other head-on, or nearly so, 
each pilot of each aircraft shall alter course 
to the right, (See fig. 3-4.) 

(e) Overtaking. Each aircraft that^is Ijelng 
overtaken has the rtg^t ^f way and each pilot 
of an overtaking aircraft shall alter course to 
the rlj^t to pass well clear. (See fig. 3-5.) 
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Figure 3-4. —Aircraft approaching head-on. 



NOTE: Passing an overtaken aircraft on the 
rlg^t is required l^cause the pilot in side-by- 
side, dual-control aircraft is seated o^ the left 
and has a better view on that side. Further, In 
narrow traffic lanes, passing on the. left of an 
overtaken aircraft would place the overtaking 
aircraft in the path of oncoming traffic. 

(fi Landing. Aircraft^ ^lle on final approach 
to land, or while landing, have the rl^t of 
way over other aircraft In flight or operating 
on the surface. When two or more aircraft are 
approaching an airport for the purpose of landing, 
the aircraft at the lower altitude has the rl^t 
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of way, but it shall not take advantage of this 
rule to cut in front of another ^ich is on final 
approach to land, or to overtake that aircraft. 

Inapplicability. This section does not apply 
to the operation of an aircraft on water. 

91.70 Aircraft speed. 

(a) Unless otherwise authorized by the Ad- 
mlnlstrator, i» person may operate an aircraft 
below 10,000 feet ^Sh at an indicated airspeed 
of more than 250 knots (288 mph). 
* (b) Unless otherwise authorized or required 
ATC , ao person may qperate an aircraft 



within an airport trafific area at/ an indicated 
airsjJ^ed of more than— 

(1) In the case of reciprocating engine 
aircraft, 156 knots (l80 mph). 
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^;*?-'^'FIture 8-5. - Airortft overtaking another. 



. .L(2) Inltticcase. of turbine-powered air- 
craft, 200 knots (230 mph). 

(c) No person may operate aircraft in the 
airspace . beneath the lateral limits of any ter- 
minal control area at an indicated airspeed of 
more than 200 knots (230 mph). 

However, if the minimum safe airspeed for 
any particular operation is greater than the 
maximum speed prescribed in this section, the 
aircraft may be operated at that minimum speed. 

91.71 Acrobatic flight. 

No person may operate an aircraft in acro- 
batic fligjit— 

(a) Over any congested area of a city, town 
or settlement; 

(b) Over an open ..air assembly of persons; 

(c) Within a control zone or Federal airway; 
i (d) Below an altitude of 1,500 feet above the 

surface* or * 

(e) When fli^t visibility is less than 3 miles. 

For the purpose of this paragri^)h, acrobatic 
flight means an intentional maneuver involving 
an abrupt change in an aircraft's attitude, an 
abnormal attitude, or an abnormal acceleration, 
not necessary for normal fli^it. 

91.73 Aircraft lights. ' \ 

No person may, during the period from sunset 
to sunrise (or, in Alaska, during the pericxi, 
a prorhinent unligjited object , cannot be seen 
from a distance of 3 statute miles or the sun is 
more than degrees below the horizon) — 

(a) Operate an aircraft unless it has lighted 
position lights; 

(b) Park or move an aircraft in, or in dan- 
gerous proximity to, a night fli^t operations 
|irea of an airport unless the aircraft— 

(1) Is clearly illuminated; 

(2) Has 'lifted position ligjits; or 

(3) Is in an area which is marked by 
obstruction lights; or 

(c) Anchor an aircraft unless the aircraft— 

(1) Has lifted anchor lights; or 

(2) Is in an area where anchor li^ts 
are not required on vessels. 

91.75 Compliance with ATC 
clearances and instructions. 

(a) When an ATC clearance has /been o^)- 
~ tained, no pilot in command may deviate from 
that clearance, except in an emergency, unless 
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he-obtain&anamended clearance. However, except 
in positive controlled airspace, this paragraph 
does not prohibit Him from cancelling an IFR 
flight plan if he is operating in VFR weather con- 
ditions. 

(b) Except in an emergency, no person may, 
in an area in which air traffic control is exer- 
cised, operate an. aircraft contrary to an ATC 
instruction* 

(c) Each pilot in command who deviates, in ' 
an emergency, from an ATC clearance or in- 
struction shall notify ATC of that deviation as 
soon as possible. 

(d) Each pilot in command who (though not 
deviating from a rule of this subpart) is given 
priority by Atc in an emergency, shall, If 
requested by ATC, submit to the chief of that 
ATC facility a detailed report of that emercencv 
within 48 hours. 



91.77 ATC light signals. 

NOTE: ATC light signals have the meaning 
shown in table 11-1 of this manual. 



^r.7rMinrmum safe altitudes;" ^neral. " • 

Except when necessary for takeoff or landing, 
no person may operate an aircraft below the 
following altitudes: 

(a) Anywhere. An altitude allowing, if a.power 
unit fails, an emergency landing without undue 
hazard to persons or property on the surface. 
(See fig. 3-6.) 

(b) Over congested areas. Over any congested 
area of a city, town, or settlement, or over 
any open air assembly of persons, an altitude 

— of_JUOOO_ieet-above~the-hl^e6t-obstacle-wlthln— 
a. horizontal radius of 2,000 feet of the aircraft. 
(See fig. 3-7.) 

(c) Over other than congested areas. An 
altitude of'^SOO feet above the surface, except 
over open water or sparsely populated areas. 
In that case the aircraft may not be operated 
closer than 500 feet to any person, vessel, 
vehicle, or structure. (S^e fig. 3-8.) 

(d) Helicopters. Helicopters may be operated 
at less than the minimums prescribed in para- 
graphs (b) or (c) of this section if the operation 
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Figure 3-7.— Minimum safe altitude over congest^l areas. 
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Figure 3-8.— Minimum safe altitude over oth^than congested areas. 
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ct^-wIBiOuTTiazarrib persons or pro- 91.85 Operating on or in the vicinity 
perty on the surface. In addition, each person of an airport; general rules. • 
operating a helicopter shall comply with routes 

■ VJ^^^ty.JtT'^^f?.^'^^''^^^ (a) -Unless othen/ise required' by Part 98 
copters by the Administrator. (Special air traffic rules and airpSrt traffic 

^ 01 «i AiHr^of^^ » ~, " patterns), each person operating an aircraft on 

.91.81 Altimeter settings. - or in W vicinity of an airport shall cdmply 

. . „ . > ^, . . *^ requirements of this section and of- 

(a) Each person operating -an aircraft shall 91.87 an(t9l.8S|. . " 

m^ntain tiiat aircraft's cruising altitude or (b) Unless otherwise authorized or required 

fo^n r ' ?^f^ ""f^ ^' ^e5ei»nce by ATC. no person may operate an aircraft 

SJ 'Sl^'" ^^In^^JflVof ^" operating- within an airport traffic area except for the 

' m ^ ^^^'J°7 P"'^°«« °f at' or taking off from, an 

«pf«*«, ^ ' curi;ent reported altimeter airport^- within that area. ATC authorizations 

lM .S,tll J fiof f^^ may be given as individual approval of specific 

100 nautical ttjiles of the aircraft; / • operations or may be contained in written ^ree- 

r^rrjSyiL*^^'"^ ^H^^.'^*^*" th^ '"^"ts between airport users and the tower 

area prescribed in subdivision (1) of this sub- concerned. ^ 
paragraph; the current reported altimeter setting A 
of an appropriate available station; or ' &1.87 Operation at-iirports 

(iii) In th9 case of an aircraft not with operatiog c6ntrol towers.' 
equipped with a radio, the elevation of tiie de- 

SeSi^f w ^°Pr*ate 'ai&taeter (a)' General. Unless otherwise' authorised or 
setting available before departure; or - required by ATC. each person operating an 
29 021.2^ ^^"^ *° ^*^°^^t to. from, or on an aiiport wlto an 
• ^ operating control tower ohall comply with the 
oru , X , ~ . applicable provisions of this section. 
A f "^^^'l^ ^^^^^ ^^*®r"* Communications with control towers op- 
mined by the atmospheric pressure in the area erated Uy the. United States. No person may. ^ 
of operation, as shown in the following listing: within an airport traffic area, operate an air- 
AiMrv,^*^^ „ ... ■ ^ craft to. f^m, or on an airport 'having a control 
fcnr^nt r^Sriif^ ^ZTL °P^^^*^ ^ the United States- unless two- 
(Current reported) flight level way radio communlbations are maintained be- 

90 09 r.^ «-.,u„^ - tween that aircraft and the control tower. How- 

• 29 9i?n 29?2 Jp« h flight, he 
20 41 t 9H 09 \* operate that aircraft VMd laM if -weather 

2R 01 S 9R !; conditions are at or above ^sj/VFR weather 

9R ^1 97 09 i?^ . > minimums. he maintains visual contact with, the 

2" * 97 •• • ^2 h® receives a clearance to land. If 

27 4l' to 2II2 • 9iS ^^^r> ^^"^ fl*8ht under . 

^7.41 to 26.92 . 210 IFR. he must comply with 91.127. 

\r.\ 'Vr^ A U X ^ r , ^ CommunicationsVith other control 

n,<nVi,m f&r? ^}^^^f^ ^ towers. No person may. Within an alrport traffic 

^21T."^^\lf''^^r)^^ ^h°"^^ the area operate an aircraft to. from, or on an , 

fo t,?"™ °f ^tf/ sP«c»«ed below, ac- airjJbrt having a contiol tower that ifi: operated 

fli^t^li^.^ to the by apy person other th«i the United States ' 

flight -level equivalent, of the minimum 'safe unless— . 

^"**"''®* , • (1) If that aircraft's, radio equipment so 

09 90 /or Hirhpr\ - XT allows^ two-way radio communications are main- , 

29 01 Sfao^S • • cnT, . « ^^^"^ the aircraft and the tower; or 

29 2 S 28*92 ^^^"^ *h^* aircraft's radio equipment 

9« 01 fo 9fl'l9 1,000 feet allows only reception from the tower, the pilot 
9fl*Ii mil h^ the tower's frequency monitored. 
27 S I« 97 1; Minimum altitudes. When operating to 

llflt^'tl'' ^" ^'"^^ ^" operating control tower, '. 

27,41 to 26.92 8,000 feet each pilot of — • • 

■ ' ■ - 33 • ■ - 

... . .33 , . , , , 



(1) A turbine-powered airplane or a laige 
airplane shall, unless otherwise required l^^Jthe 
applicable distance from cloud criteria, enter 
the airport traffic area at an altitude^ of at 
least 1,500 feet above the' surface of tfie air- 
port and maintain ^t lea^t 1,500 feet within the 
airport traffic area, including the traffic pattern, 
until further descent fc required for a safe 

landing; \ 

<2) A turtdne-powered airplane or a large 
airiftane approaching to land on a runway being 
served by* an ILS, shall, if the airplane is 
IJiS-equipped, fly that airplane at an altitude at 
or above the glide slope i^tween the. outer 
marlcer (or the point" of interception witii the 
glide slope, if compliance with applicable disr , 
A&nce from clouds criteria requires interception 
closer in) and tho nilfodle marker; and / 

(3) Ah aiit^fitne approaching to land on 
a. m^fif^^^S£^p by a visual approach slope 
ifKlic^r, shattmaintain an altitude at or abooae, 
the glide slope until a lower alti^de is neces- 
sary, for a safe landii^. 

Hpwever, subparagraphs and (3) of this 
paragraph do not prphibi^wftxial bracketing 
•maneuvers above or below the glide^ slope that 
, are conducted for the purpose of remslining on 
" the glide slope. - 1 f ^ 

<e) Approaches. 'When ap^Oaching to \land 
at an airport with^an operating jcontrol tower, 
each pilot of^ 

(1) Ah airplarfe, shall circle* the airport^ 

to the left; and ^ ^ , 

(2) A helicopter, shall avoid the flow of 
fix6d-wing. aircraft. ' ^ : 

" <f) Deparmres. No person ^•may operate an 
' aircraft 'taknig off from an airport with an 
operating control tower except inco!nplianceWlth 
the following: 



the FAA, each pSToTa turblM-powefed-^T^ 
plane and each pilot of a large airplane, as- 
'signed a noise abatement runway by ATC, shall 
use that runway. However, each pilpt has final 
authority and responsibility for the safteoi)era- 
tion of his airplane and if 'he determine* in the 
Interest of safety that. another runway should be 
used,. ATC will assign that* nin^ay (air traffic 
and other conditions permitting. 

jK) Clearances required.* ^o -pilot, may, at 
an airport with an operating control tower, taxi 
an aircraft on a runway,- or take off or land an 
aircraft on a mov^.ent area, unless he has 
received an appropriate/Tslearance from ATC. , 
A. clearance to ^^taScito^erunwajrisa c l eara noe, 
to cross all intersecting runways but is not a 
clearance to *'taxi on" *the assigned runv/ay. 

91.89 Operation als.^irpoi'ts 
witKouV control towerfe^ 




halifcoi 



(1) Bach pilot flhaS compfy >yith any de- 
parture procedures established for that airport 
bytheFAA^ j 

(2) Unless otherwise required by th^ de- 
pjtrture procedures or applicable distance from 
clouds criteria, each pilot of a large .or turbine- 
powered aiiplaile shall climb to an altitude of 
1„600 feet above the surface as rapidly as 
jpracticable. 

(gf Noise abatement^nway system^ When 
landing or JiaKiftg off froSbi an airport with an 
operating cmitrol tower, and. for which a formal 
runway use program has been established by 



iach person operating an aircraft to or from 
an airport withou^an operating control'tower 

shall- ^ 
(a) In the case of an airplane approaching to 
land, make aU turns of that airplane to the left 
unless th^irport displays, approved light signals 
or visual markings indicating th^t^ljirn^ should 
be made to the#right, in which casSthe pl^ • 
shall make ^11 turns to the ri^t; 
" Afl^V/In the" ^ase of a helicopter approaching 
Jj/\ghd, avoid the^ flow of fixed-wing aircraft; 
- and 

(c) In tiie case of an aircraft departing the 
airport, conJ^yO^tii any ^ FAA traffijj ^ 
for that airport. ^ ^ ^ 

91.90 Fliglit in terminal cohtrol areas; ' 
operating rules and pilot ^nd equipment, 
requirements. . _ * _ 

^ ^ (a) Group I terminal control ateas. • ^ 

(1) Operating rules. No pers6n may 
operate 'an airqraft within a Group I terminal 
control area designated in Part 71 of this chap^ 
te;^ except in compliance" with th^^ following 
rules* ' • '^i***** » 

(i) No person m|iy operate an aircraft 
within a Group I. terminal control area unless 
,he has reqjBived an appropriate authorization 
from ATG prior to the operation of that air- 
craft in that area:. * .J 

(iiV Unless <J^rwise authorized by 
ATC, each person operating a large turbine 
engine powered airplane to opr^ from a primary 
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airport shaU ojferate at or above the designated 
floors while within the lateral limits of the 
terminal control area, 

(2) Pilot requirements. The pilot in com- 
mand of a ciVil .^MxaflLraajLaiat-land~w-4aka 

off^that aircraft from an airport within a Group 
I terminal control area unless he holds at 
legist a private pilot certificate* 

(3) Equipment requirements. Unless 
otherwise authorized by AjTC in the case of 
inflight failure, no person may operate an air- 
craft within a Group I terminal control area 
unless that aircraft is equipped with— ^ 

_ C^) A" operable VOR or TACAN re- 
9eiver (except in the case of heUcopters); 

" (ii) An operable two-way radio capa- 
-ble of communicating with ATC on appropriate 
frequencies for that terminal control areaVand 
(iii) An operable radar beacQja)^rans- 
ponder having at least a Mode A/3 64-code 
CMability^^plying to A/3 interrogation with 
thb co^ie^pecified by ATC. This requirement 
is not applicable to helicopters operating within 
the terminal control area, or to IFR flights to 
or from an airport other than the primary 
airport. 

(b) Group n terminal control areas. 

> (li Operating rules., No person may op- 
erate an aircraft within a Group II terminal 
control area designated in^Part 71 of this chap- 
ter except in compliance with the foUowing 
rules: 

*(i) No person may operate an air- 
craft within a Group H terminal control area 
unless he has received an apjjropriate author i- 
zatiOTi from ATC prior to the operation of that^ 
aircraft in that area. 

(c) Group III terminal control areas.* After ' 
July 1, 1976 no person may operate an aircraft 
within a Group m terminal control area des- 
ignated in Part 71 unless the applicable pro- 

- vision^ of 91.24(b)*vaLre complied witii, oxcept. 

that such compliance'^'is not required if two-way 
Vracfto communications are maintained, within the 

TCAt between the alifbraft and the ATC facility, 
' ^ thg^pllot provittes position, altitude, and 

proposed flight path prtor to entry. ^ 



aircraft, a Notice to Airmen will be issued 
designating an area within which temporary 
flight restrictions apply. 

(b) W h en a Notice to A irm eti hqR b een issued 
» under this section, no person may operate an 
aircraft within Uie designated area unless— 



9U91 Temporary flight restrictions. 



(a) Whenever the Administrator determines * 
JL*^ necessary in ord^ to prevent an unsafe 91.93 Flight test areas, 
congestion of sight-seeing aircraft above an 
incident or event which may generate a high 
degree of public iriterest, or to provide a safe 
environment for the operation of disaster relief 



(1) That aircraft is participating in 
, disaster relief activities and is being operated 

undSr the direction of the a^ncy responsible 
for relief activities 

(2) That "aircraft i^ being operated to 
or from an airport within the area and i8 
operated so as not to hamper or endanger relief 
activities; 

(3) That ol)eration is specifically au- 
thorized under an IFR ATC clearance; 

(4) VFR flight around or above the area 
is impracticable du^e to weather, terrain, or 
other considerations, prior notice is given to 
the Air Traffic Service facility specified in the 
Notice to Airmen, and en route operation 
through the area is conducted so as not to hamper 
or endanger relief activities; or 

(5) That aircraft is carrying properly 
accredited, news representatives, or persons on 
official business concerning the incident, or event 
which generated the issuance of the Notice ^ 
to Airmen; the operation is conducted in ac- 
cordance with sectiOT 91.79 of this chapter; the 
operation is conducted above the altitudes being 
used by relief aircraft unless otherwise author-, 
ized by the agency responsible for relief ac- 
tivities; and further, in connection with this a 
type of operation, prior to entering the area the f 
operator has filed with the Ai? Traffic^Service / 
facility specified in the Notice to Airmen^a flight \ 
plan that includes the following information- 1 

(i) Aircraft identification, type and 
color. . — 

(ii) Radio communications frequencies 
to be used. 

(iii) Proposed times of entry and exit 
of the designated area. 

(Iv) Name^ of news media or purDoie 
of flight. ^ 

(v) Any other information deemednec- 
essary by^ATC. 



(a) No person may flight test an aircraft 
except overv open water or sparsely populated 
areas having light air traffic. 
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91,95 Restricted and prohibited areas. 



91 ,99 Jet advisory areas. 



(a) NO person may operate an aircraft within (a) No person may operate an aircraft >^ithin 
a reacted area (desi^ated in Part 73) con- a radar jet advisory area designated in Part 

^tr t r y t o the r e strictions-imposedr or- within-^75-un|e88^ ^ 

a prohibited area, \inle§s he has the pennis- . , , tttp 

8l<m of the usln^^ or controlling agency, as (1) That aircraft Is operated undter IFR 

ap^oprlate. a specific altitude assigned by ATC; or 



(b) Each person conducting, . within a ^jre- 
stricted area, ' an aircrait operation (spp: 
^ by. the, using agency) that creates the same 
hazards as the operations for which the re- 
stricted area was designated, may deviate from 
the rules of this subpart that are not com- 
patible with his operation of the aircraft, 

91,?7 |>ositive control areas, ^ 

(a) Except as provided In paragraph (b) of 
this section, no person may operate an aircraft 
wjitbin a positive control area designated In 
Part 71 uttless that aircraft Is— 

(1) Operated under IFR at a ^b^clflc 
altitude assigned by ATC; ^ 

(2) ^Equipped with Instruments and equip- 
ment required for IFR operations and Is flown 

,by a. pilot rated for instrument flight; and 

(3) Equipped with— 

Lp. ^ (i) A coded radar beacon transponder, 

' having a Mode A (military Mode 3) 64 code 
' c^)ablUty, replying to Mode 3/A Interrogation 
with the code specified by ATC; and ' 

(li) A' radio providing direct pilot/ 
controller communication op the frequency 
specified l>y ATC for the area concerned,^ 

, m ATC may authorize deviations from the 
requirements, of paragraph (a) of this section 
for pperatiop in a positive control area. In the 
case of an inoperative transponder, ATC may 
immediately approve an operation allowing flight 
to continue to the ultimate destination. Including 
'T\aoy intermediate stops, or to proceed to a 
^laoe where suitable repairs can be made, 
or both, A request for authorization to deviate 
Irom a requirement of this section must be 
submitted at least four days b^ore the pro- 

eaed operation, in writing, to the ATC center 
fln^ Jurlsdlotion over the positive control^ 
area oonoemed, ATC may authorize deviations 
on a continuing basis or for an individual flight, 
t as appropriate* 



(2) If the aircraft is not so operated 
and— 

(I) That aircraft Is equipped with a 
functioning coded radar beacon transponder 
having a Mode A (military Mode 3) 64 code 
capability, that transponder is operated(to reply 
to Mode 3/A Interrogation with the code specified 

by ATC; ^. 

(II) If that aircraft Is not so equipped. 
It Is operated imder specific authorization from 
ATC;x>r . 

(III) If radio failure prevents the re- 
ceiving of that authorization, he maintains an 
appropriate VFR cruising flight level, 

(b) No person may pilot an aircraft within a 
nonradar Jet advisory area designated In Part 
75 imless that aircraft Is operated under— 

(1) IFR at a specific altitude assigned 

by ATC; or 

(2) Specific authorization from ATC. 

91\102 Flight limitation In 
the proximity of space 
flight recovery operations. 

No person may operate any aircraft ofJJnited 
States registry, or pilot nny aircraft imder the 
authority of - an airman certificate Issued by the 
FAA withiji ^areas designated in a NOTAM for 
Space flight recovery operations except when 
authorized by ATC, or operated imder the con- 
trol of the DOD Manager for Manned Space 
Flij^fit Support Operations, 

913.04 Flight limitations in proximity 
of ibe Presidentiia Party^, 

No person 'may operate an aircraft, over or 
in the vicinity of areas to be visited or traveled 
by the President, the Vice President, or other 
public figures, contrary to the restrictions es- 
^Wished by thcT Administrator "and pubUshed 
in a Notice to Airman (NOTAM), 
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FUGHJ 



VISIBILITY 5 '.MILES 



FLIGHT VISIBILITY 3 MILES ' 



•. MSL 



/ FLIGHT VISIBillTY I MILE.- 



CPNTRQL AfffEA -TRANSITION AREA 



1,200 AGL{OR AS DESIGNATED) 



CLEAR OF CLOUDS 

FLIGHT VISIBILITY I MILE {EXCEPT HELD) 
OUTSIDE CONTRdLED AIRSPACE 




CLEAR OF CLOUDS 
FLIGHT VISIBILITY^I MILE (EXCEPT HELD) 

OUTSIDE CONTROLLED AIRSPACE 



Figure Basic VFR weather i»inlmums. 
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VISUAL FLICfflt RULES 

9ia06 Basic VFR weather mlnimumss 
(See fig, 3-9 and table 3-1.) 

(a) Except as provided In 91.107» no person 
mav operate an aircraft under VFR when the 
flight visibmty is less» or at a distance from 
clouds that is letss, than that prescribed for the 
corresponding altitude in table 3-1. 

(b) When the visibility is less than 1 mile, 
a helicopter may be operated outside controUetil 
airspace at 1,200 feet or less above the surface 
is operated at a speed that allows the'pilot ade- 
quate opportunity to see any air traffic or other 
obstruction in time to avoid a collision. 



\ 



(c) Except as provided in 91.107^ no person 
may operate an aircraft, under VFR^ within a 
control 'asone beneath the ceiling when the celling 
is less than 1,000 feet. 

(d) Except as providbd in 91.107, no person 
may takeoff or land an aircraft, or enter the 
traffic pattern of an- airport under VFR within a 
control zone-r' 

^ (1> Unless ground visibility at that airport 
is at least 3 statute miles; or 

If ground visiUlity is not reported 
at that airport, unless flight visibility during 
landing or takeoff, or while operating in the 
traffic pattern, is ^at least 3 statute miles. 



37 

43 



AIB CONTROLMAN 3 & 2 ) 



. ' (e) For the purpose of ^ this section, an air- (2) If ground visibiUty is not reported 

..or«ft cpeiratlng -at the base altitude of a transi- at that airport, unless the fUght visibiUty duriiig 
^"tlcm area pr control area is considered to be landing or takeoff is at least 1 statute mile. 
; within the airspace' directly below that area. 

^1.109-VFR-cruiBing-altitude^ . „^ 

or fli^t level. 

Except while holding in a holfing^Sttem of • 
2 minutes or less, or while tuijiii^, each person 
operating an aircraft under^V^FR in level cruising 
flight, at an altitude of^ more than 3,000 feet 
above the surface, shall maintain the appro- 
priate altitude prescribed belowl ' 

(a) When operating below 18,000 feet MSL 
and— 

(1) On a magnetic course of zero degrees 
through 179 degrees, any odd thousand foot 
MSL altitude +500 feet (such as 3,500,v 5,500, 
or 7,600); or 

(2) On a magnetic course of 180 degrees 
through 359 degrees, any even thousand foot 
MSL altitude +500 feet (such as 4,500, 6,500; 
or 8,500). . \ 

(b) When opera^ above 18,000 feet MSL 
to flight level 290 (inclusive), and— 



Table 3-1.— Basic VFR weather minimums 



Altitude 


Flight vlsiWnty 


distance from clouds 


1,200 feet or less above the surface (regardless 
of MSL altitude)- 

, 'liilore than 1,200 feet above the surface but less 
than 10,000 feet MSL- 

Mora than 1^200 feiet above the surface and at or 


3 statute miles. . . 

1 statute mile 
(except as ^ 
91.105(B)). . . . 

t. ' 

3 statute miles. • . ' 

J. 

1 statute mile . . . 

i 

5 statute miles. . . 




500 feet below. 
TTOOO feet abtjve. 
2,000 <eet horizontal. 

" dear of' clouds.' . 

500 feet below. * 
1,000 feet above. 
2,000 feet horizontal. 
500 feet below. 
1,000 feet above. 
2,000 feet horizontal. 
1,000 feet below* • 
/ 1,000 feet above* 
1 mile horizontal. 



-9ia07 Special VFR 
/^wettber mintmums. . 

(a) Except as provided, in FAR 93ai3,(Con- 
, trol, aones withio which special VE?^ weather 

minimums are not authorized^, when a person 
i has received an i^ppropriate ATC clearance, the 
qpecial weather minimums of this section in- 
stead of those contained in 91.105 egpply to the 
/operation of an aircraft by that person in a 
; control zone under VFR. 

(b) No person may operate an aircraft in a 
control zone under VFR except clear of clouds. 

(c) No person may operate an Mrcraft (other 
fru fi a helicopter) in a control zone under VFR 

: uidess fU{^t visibility is at least 1 statute mile, 
(d^ No person may takeoff or land an aircraft 
(other than a helicopter) at any airport in a 
- .'c^trol zone under VFR— 

(1) Unless ground visibility at that air- 
: port is at least 1 statute mile; or 
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ft,rnn J^i noetic course Of zero degrees (c) Military airports. Unless otherwise pre- 

Sf^Snh lo of "'l.'S^ ^^^^ ^ Administrator, each person op- 

feet (such as 195. 215. or 235)j or erallng a civil aircraft under IFrinto, or 

♦K- Jlc? magnetic course of 180 degrees otit of a military airport shall comply with the 

through^59 dep:»^^^ +500 instfumen? ^roach procedure and 4e takeW 

' if^^ °" . and landing nSSimums prescribed^ ttomSSS 

(0) When operating'* above fUght level 290 authority having jurisdiction on that airport. 

r (d) Comparable values of RVR and ground 

(1) On a magnetic course of zero degrees ^sibilily. If RV^ minimums for takeoff or 
through 179 degrees, any fli^t level, at4,000- landing are prescribed in an instrument ap- 
foot intervals, beginning at and including fllrfit P^^o^"^ procedure, "but RVR is not reported for 
level 300 (such as fU^t level 300, 340. or ^ runway of, intended operation, the RVR mlhi- 
380); or mum shall be converted to groimd visibility 

(2) On a magnetic course of 180 degrees *° accordaupe with the following comparable 
through 359 .degrees, any flight level at 4,000- values and observed as the applicable visibility 
foot intervals, beginning at and including flight mi^im^lP for takeoff oi- landing on that runway: 
level 320 (such as flight level 320, 360, or 

400x^e fig. 3-10.)- Visibility 

RVR (Statute miles) 

INSTRUMENT FLIGHT RULES l,600feet .1/4 mile 

2,400feet . 1/2 mile 

91.115 ATC clearance and 3,200feet 5/8 mile : 

flight plan required. 4,000f6et . . . .' « . . 3/4 mile ' 

^ ^ 4,500feet . 7/8 mUe 

Nq person may derate an aircraft in con- 5,0 00 feet 1 mile 

trolled airspace imder IFR unless— 6,000feet . . . ' ll/4mlle 

(a) He has fUed an IFR flight plan; and (e) Use of radar in instrument approach 

(b) He has received an appropriate ATC procedure. When radar Is approved at certain 
Clearance. ^ locations for ATC purposes., it may be used not 
qi iifi Toirr.«f* 1 A, surveillance and precision radar ap- 
Ui^J^^uf ^^^"^"^^^ preaches, as applicable, but also may be uS 
irn. generai. in conjunction with instrument approach prooe- 

, . _ . ^ , dures predicated on other types of radio navi- 

(a) Instrument a^roaches to civil airports, gation aids. Radar vectors may be authorized 

Unless otheiTvrise authorized by the Administrator to provide course guidance through the segments 

(including ATC). each prson operating an, air- of an approach procedure to final atroroach 

i^J^ ' instrument letdown to an fix or position. Upon reaching the final abroach 

airport is necessary, use a standard instrument fix or position, the pilot wdU either complete 

iqjproach procedure prescribed for that airport his instrument approach k accordance with 

i^r .A, , , „ , i^. ^ procedure approved for the facUity. or wlU 

*u Janmng minimums. Unless otJierwlsS au- continue a surveillance or precision radar ia- 

thorized by the Adn!li»^trator, no pei-son op^ proach to a landihg. 

^J^^^ rf u'^J^^cf * ^^'^ \ ^"^""^^ limitations on procedure turns. In the 

of the United States) may land that aircraft case of a radar Initial approach to a final «)- 

P^°»°^ or position, or a timed approach 
prescribed in FAR Par 97 unless the^sibUlty from, a holding fix. o^ where the prS^dSe 
Oie-landlng minimum pifscribed specifies "NOPT" or "FINAL," no pUot may 
^Jit^J\ ^^ ^J''T°^^ " ^ ""^ » procedure turn unless, when he received 

^ * standard instrument approach his final i^,roach clearance, he so advises ATC. 
procedure (prescribed in FAR 97) is stated In . • " ttuvxBoo /vio. 

terms of ceiling and visibility, the visibility 91.117 Limitations on the use of 

nilnlinum applies* Howevdr, the ceiling minimum Instrument atroroach procedures, 
ahall be added to the fleld , elevation and that 

n2l!L f''^^®'* ^1 the MDA or DH, as appro- ' (a) Unless otherwise, authorized by the Ad- 

priate to the procedure being executed. mlnistrator. each person operating an aircraft 
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VFR ANO'*VFR'CONOrr^ OH TOP** 
(VfR CRUISING ALTITUOC RULES 
ARE NOT APPLICABLE IN POSITIVE 
CONTROL AREA) 



IFR WITHIN CONTROLLED AIRSPACE 
AT ALTITUDES ASSIGNED BY ATC 

(AarruDES shown selow are for 

rUGHT PLANNING PURPOSES ONLY) 



IFR OUTSIDE CONTROLLED AKSFACE 






ALL COURSES ARE MAGNETIC 



IFR WITHIN CONTROLLED AJRSMCE 
AT ALTITUDES ASSIGNED BY ATC 
(ALTITUDES SHOWN BEIOW ARE FOR 
FUGHT PUNNMG PURPOSES ONLY) 




I 



VARIABLE FLOOR ' 



IFR OUTSIDE CONTROLLEp AIRSPACE 




SURFACE 



...57775 
a lie JTs, 

Figure 3-10.— CrOising altitudes. 
40 
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using an iilsfipiunent approach procedure pre- 
scribed in FAR 97 shall, comply with the re- 
quirements of this section. This section does 
not apply to the use of Category H approach 
procedux^ 



(1^ Descent below MDA or DH. No person 
may operate aircraft below the prescribed 
minimum descent altitude or continue an' agp- 
proach below the decision height imless— 

(1) The aircraft is in a position from 
which a normal approach to the runway of in- 
tended landing can be made; and 

(2) The approach threshold of that run- 
way, or approach lights or other markings 
identifiable with the approach end of that run- 
way, are clearly visible to the pUot. If, upon 
arrival at the.iiiissed approach point or decision 
height, or at any time thereafter, any of the 
above rectuirements are not met, the pilot shall 

, immediately execute the appropriate missed ap- 
proach procedure 

Minimum altitudes 
forlFR operations. 

(a) Except when necessary for takeoff or 
landing, or unless otherwise authorized by the 
Administrator, no person may operate an air- 
craft under IFR below — 

(1) The iqppllcable minimum altitudespre- 
, scribed in Parts 95 and 97; or ' 

(2) If no !^licable minimum altitude is 
prescribed in those Parts— 

(i) In the case of operations over an 
are,|i designated as a mountainous area in Part 
95, an altitude of 2,000 feet above the' highest" 
obstacle within a horizontal distance of 5 statute, 
miles from the course to be flown;, or 

(ii) In any other case, an altitude of 
1,000 feet tbove the highest obstacle within a 
horizontal distance of 5 statute^miles from the 
course to be flown. However, if both a MEA 
and a HOCA are prescribe^ for a partlcSular 
route or route segment, a peJrson may operate 
an aircraft below the MEA] down to, but not 
below, the MOCA, when within 25 statute miles 
of the VpR concerned (ba^d on the pilot's 
reasonable estimate of that distance). 

(b) Climb. Climb to a hig^r minimum IFR 
altitude shall begin ixnmediately after passing 
the point beyond which that) minimum altitude 
applies, except that, when ground obstructions 
Intervene the point beyond : which the hi^r 
minimum altitude applies shall be crossed at 
or above the applicable MC4.: 



91JL21 IFR cruising altitude 
or flight level 

(a) In controlled airspace. Each person op- 
^rating-^ui-aircraft^der-IFR^in"level c^ 

flight in controlled airspace shall maintain the 
altitude or flight level assigned that aircraft by 
ATC. However,, if the ATC clearance assigns 
**VFR conditions-on-top,*' he shall maintain lin 
altitude or flight level as prescribed by 91^09. 

(b) In uncontrolled airspace. Except wljfie 
holding in a holding pattern of 2 .minutes or 
less, or while turning, each person operating 
an aircraft under IFR in level closing flight, 
in uncontrolled airspace, shall maintain an ap- 
propriate altitude as follows: 

(1) When operating below 18,000 feet MSL 



and— 

(i) On a 'magnetic course of zohp 
degrees throu^'l79 degrees, any odd thousand 
foot MSL altitude (such as ?,000 5,000* or 
7,000); or 

' . (11) On a magnetic course of 180 de- 
grees through 359 degrees, any even thousand 
foot MSL altitude (such as 2,000 4,000 or 6,000). 

(2) When operating at or above 18,000 
feet MSL but below flight level 290, and— 

(1) On a magnetic course of zero 
degrees through 179 degrees, any odd flight 
level (such as 190, 210, or 230); or 

(11) On a magnetip course of 180 de<* 
grees through 359 degrees, any even flight level 
(such as 180, 200, or 220). 

(3) When operating at flight level 290 
and above, and^ 

(1) On a magnetic course of zero 
degrees through^ 179 degreesj any flight level, 
at 4,000-foot intervals, beginning at and including 
fli^t level 290 (such as flight level 290, 330, 
or 370); or 

(11) On a magnetic course of 180 
grees through 359 degreesr any flight level, at 
4,000-foot intervals, beginning at and including 
flight level 3i0 (such as flight level 310, 350, 
or 390). (See fig. 3-10.) 

91.123 Couirse to be flown. 

Unless otherwise authorized by .ATC, no 
.perpon may operate an aircraft within con- 
trolled airspace, under IFR, except as follows: ; 

(a) On a Federal airway, along the center- 
line of that airway. 
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(1^ On any other route, along the direct 
course between the navigational aids or fixes 
defining that j:oute. 

"However, this section does not prohibit maneu- 
vering the aircrift to pass well clear of other 
air traffic or the maneuvering of the aircraft, 
^*ln. VFR conditions, to clear the intended iligjit 
-path both before and during climb or descent, 

91«1,25 IFR, radio communications, 

• 

The pilot in command of each aircraft op- 
erated under IFR in controlled airspace shall 
have a continuous watch maintained on the ap« 
prq)riate frequency and shall report by radio 
as soon as possible 

(a) The time and altitude of passing each 
designated reporting point, or the reporting 
points specified ATC$ except that while the 
aircraft is under radai^ control, only the passing 
of those reporting points specifically requested 
1^ ATC need be reported^ 

(b) Any imforecast weather conditions en- 
countered; and 

,(c) Any other information relating to the 
safety of flig^. 

91JL27 IFR operations; two-way 
radio conlmunications failure. 

(a) General* Unless otherwise authorized by. 
ATCt each pilot who has two-way radio com- 
munications failure when operating under IFR 
shall comply with the rules of this section, 

- ~ (b) VFR ^conditions. If the failure occurs 
in VFR conditions, or if VFR conditions are 
encountered after the failure^ each pilot shall 
continue the flight under VFR and land as soon 
as practicable. , 

(c) IFR conditions. If the failure occurs in 
IFR conditions, or If paragraph (b) of this 
seoti(Hi cannot be complied wjltb, each pilot 
shall continue the flight according to the following: 

(1) Route. 

^ (i) By the route assigned in the last 
ATC clearance received; 

(ii) If being radair vectored hy the 
direct route from the point of radio failure to 
the fix, routet or airway^ epedfied in the vector 
clearance; 

(iii) In the abi^nce of an assigned route, 
by the route thiit ATC has advised may be 
expected in a furtheiKctewrw^J or ^ 



(iv) In the absence of an assigned route 
or a route that ATC has advlped may be ex- 
pected in a fur&er clearance, by the route 
filed in the fUght plan. ^ 

~~(2)~Alf ltml(Eir~At-the-hi^Bt-of- the-f ol 

lowing altitudes or flight levels for the route 
segment being flown: 

{]) The altitude or fligjit level as- 
signed in the last ATC clearance received;" 

(ii) The miiaimum altitude (converted, 
if appropriate, to minimum flight level as pre- 
scribed in 91.81 (c)) for IFR operations; or 

(Ui) The altitude or ilig^it level ATC 
has advised may be e^qwcted in a further clear- 
ance. 

(3) Leave holding fix. If holding in- j 
structionp have been received, leave the holdlng<-^ 
fix at the e^qpect-further-clearance time re- ^ 
ceived, or. If an expected iqjproach clearance 
time has been received, leave the holding fix in 
order to arrive oyer the fix from which the 
approach begins as close m gossible to the 
expected approach clearance ti^e. 

(4) Descent for e^roach. Begin descent 
from the en -route altitude or fU^t level upon 
reaching the fix from which the s^roach begins, 

• but not before— 

(I) The expect-approach-clearance 

time (if received); or 

(II) If 'no expect-approach-clearance 
'time has been received, at the estimated time 

of arrival, shown on the flight plan, as amended 
wlthATC* 



91 J.29 Operation under IFR 
in controlled alrspi^; 
mi^fmiction re 



(a) The pilot In command of each aircraft 
operated in controlled airspace imder IFR, shall 
report immediately to ATC any of the following 
malfunctions of equipment occurring in fli^it: 

(1) Loss of VOR, TACAN, ADF, or low^ 
frequency navigation receiver capability. 

{iji Complete or partial loss of ILS re- 
ceiver capabllitir. 

(3) Impairment of air /ground commxml- 

cations ci4)ftbility. 
* 

(bj In each report required by paragraph 
(a) of this section, the pilot' in command shall 
include the — ^ 
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(1) Aircraft identllication} 

(2) .Eqiiipment' affected; 
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(3) Degree to which the capability of 
the pilot to operate under IFR in the ATC sys- 
tem is impaired; and 

(4) Nature and extent of assistance he 
desires from ATC^ 



the aircraft and the next appropriate facility 
along the Federal airway. Jet . route, or other 
direct route that provides: 

<1 ) Con t inuous reception b etween faoil> 



FAR, PART 95— IFR ALTITUDES 
Terms used 4n IFR altitudes are as follows: 

(a) This part prescribes altitudes governing 
the operation of aircraft under IFR on Federal 
airways, jet routes," or other direct routes 
for which an MEA is designated in this part. In 
addition, it designates mountainous areas and 
changeover points (not included in this training 
manual). 

(b) The Maa is the highest altitude on a 
Federal airway. Jet route, or otlier direct route 
for which an MEA is designated in this part at 
which adequate reception of navigation aid signals 
is assured. 

(c) The MCA applies to the operation of an 
aircraft proceeding to a higher minimiun en 
route altitude when crossing specified radio 
fixes, t ^ 

The MEA prescribed for a Federal air- 
way or segment thereof, .applies to the entire 
width of that airway or segment between the 
radio fixes defining that airway or segment. An 
MEA prescribed for an off-airway route or 
route segment applies to the aljcspaoe 5 statute 
miles on each side of a direct course between 
radio fixes defining that route or route seg- 
ment. The MEA In effect between fixes assures 
navigation signal reception and obstruction 
clearance between those fixes. 

(e) The MOCA applies to the operation of 
an aircraft within 25 statute miles of the VOR 
station concerned. The MOCA assures obstruc- 
tion clearance between the fixes specified but 
adequate*,-<eceptlon of nfivlgatlonal signals Is 
aswredfonly within 25 miles of the VOR station 
concerned. 

(ft/The MRA applies to the operation of an 
raft over an Intersection used In the navi- 
gation of that aircraft. The MRA Is the lowest 
altitude at which the Intersection can be de- 
termined. 

(g) The COP (changeover point) applies to 
operation of an aircraft along a Federal airway. 
Jet route, or other direct route for^vhlch an 
MEA Is designated In this part. It Is the most 
apprc>prlat6 point for transfer of the airborne 
navigation reference between the facility abaft 



TSes; and y 

(2) A common source of ^aixaath guid- 
ance for all aircraft operating along the same 
segment of the Federal airway. Jet route, or 
direct route. Unless^ otherwise specified, fiie 
COP Is midway between the navigation faolll* 
ties for stral^t route segments, or at the- 
intersection of radials forming a dogleg in the 
case of dogleg route segments. 



FAR, PART 99 — SECURITY 
CONTROL OF AIR TRAFFIC 

99a APPLICABILITY 

r 

{B) This subpart prescribes rules for oper* 
ating civil airoraft In a defense area, or into,' 
within, or out of the United States through an 
Air Defense Identification Zone'(ADIZ). 

(b) Except for 99.7, this subpart does not 
apply to the operation of an aircraft— 

iT (1) In a Coastal or Domestic ADIZ nozlbv 
of 25 degrees notth latitude^ or west of 86 
degrees west longitude at a true airspeed of 
less than 180 knots; ^ 

'(2> In the Alaslwx DEWIZ at a true air- 
speed of less than 180 knots while the pilot 
maintains a continuous listening watch on tiie 
appropriate frequency; 

(r3) From any point In the 48 contiguous 
States on an outbound track through the Southern 
Border ADIZ that does not penetrate n Coastal 
ADIZ^ 

(4) Within the 48 contiguous States and 
the District of Columbia, «or within the State of 
Alaska, which reniains within 10 nautical mUes 
of the point of departure; or ^ 

(5) Over any island, or within three nau- , 
tical miles of the coastline of any island,, in 
the Hawaiian ADIZ. 

(c) Except as provided In 99.7, the radio 
and position reporting requirements of this sub- 
part do not apply to the operation of an aircraft 
within the 48 contiguous States and fihe District 
of ColupatUt, or within the State ot Alaskat 
If that aircraft does not have two-*way radio 
and Is operated In accordance with a toed 
DVFR flight plan containing the time and point 
of Domestic or Coastal ADIZ penetration and 
that aircraft departs within 5 minutes of tte 
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estiixiated departure time oontalned in the flight 
|)lan« , ' 

(d) 'An FAA ATC center may exempt the 
following operations from this subpart (except 
^J.7)»^~ W"local basis finly. with the ooncur- 
r^ncefof the military commanders concerned: 

(1) Aircraft operations that are conducted 
wholly within the boundaries of an ADIZ and 
are not currently significant to the air defense 
system, 

(2) Aircraft operations conducted in ac- 
cordance with special procedures prescribed^ 
the xnilitary aufljorities concerned*" 



99.3 GENERAL 

(a) Air defense identification 250nes (ADIZs) 
aro areas of airspace over land or water in 
which the ready identification, locationt and 
control of oivtt aircraft is required in the 
interest , of national security. (See fig.^ 3-11.) 
They are classified as— 

(1) Coastal air defense identification 
zones (Coastal ADIZs); 

(2) Domestic air defense identification^ 
zones (Domestic ADIZs); and 

(3) Distant early warning identification 
zones (DEWIZs). 
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(b) Unless designated as anADIZ|.a Defense 
Area is any air^ace of the United States in 
which the control of aircraft is required for 
national security. 

(c) Por the purposes o! this Part, a Defense 
Visual FUght Rules (DVFRHfi4g» is a flight 
within an ADIZ conducted under the visual flight 
inles in Part 91. 

99,5 EMERGENCY SITUATIONS 

In an emergency that requires immediate 
decision and action for the safety of the flight, 
the pilot in command of an aircraft may deviate 
from the rules in this Part to the extent re- 
quired by that emergency. He shall report the 
reasons for the deviation to the communications 
facility where flight plans or position reports 
are normally filed (referred to in this Part as 
**an appropriate aeronautical facility") as 'soon 
as possible, 

99.7 SPECIAL SECURITY INSTRUCTIONS 

Each person operating an aircraft in an 
ADIZ or Defense Area shall, in addition to the 
applicable operating rules of this Part, comply 
with special security instructions issued fcy the 
Administrator in the interest of national security 
and that are consistent with appropriate agree- 
ments between the FAA and Department of 
Defense. 

99.9 RADIO REQUIREMENTS 

No person may operate an aircraft in an 
ADIZ unless the aircraft has a functioning two- 
way radio. 

99.11 FLIGHT PLAN REQUIREMENTS 
ADIZ 

(a) No person may operate an aircraft in or 
penetrating a Coastal or Domestic ADIZ unless 
he has filed a fli^t plan with an appropriate' 
aeronautical facility. ( 

(b) Unless ATC authorizes an 'abbreviated 
flight plan— 

^ * (1) A flight plan for IFR flight muft 
contain the information specified in 91.83; and 
(2) A flight plan for VFR * flight must 
contain the information specified in 91.83 (a) (1) 
through (7)., ^ ^ 

(c) The pilot shall desllgnate a fli^it plan 
for '^FR flight as a DVFR fUght plan. 



DEWIZ >^ 

(a) No person may operate an aircraft in or 
penetrating a DEWIZ unless he has filed a flight 
plan before takeoff with an appropriate aero- 
nautical facility. If there is no facility for filing 
a DVFR flight plan, the pilot must comply with 
99.25 (a) (2) and ptt>ceed according to the in- 
structions issued l^the e^jpropriate aeronauti- 
cal facility. These instructions normally require 
the flight to proceed- to a specific area for 
visual identification or to land at a stated location. 

(b) Unless ATC authorizes an abbreviated 
flight plan— 

(1) A flight plan for IFR flight must 
contain the information specified in 91.83 and 
the estimated time and point of DEWIZ pehetra- 
tion (ETDP); and 

(2) A flight -plan for VFR flight must 
contain the information in 91.83 (a) (1) through 
(7) and the estimated time and point of DEWIZ 
penetration (ETDP). 

(c) The pilot shall designate a flight plan 
for VFR flight as a DVFR flight plan. 

99.17 POSITION REPORTS 

The pilot of an aircr^t operating in or 
penetrating a Domestic ADIZ under IFR— 

(a) In controlled airspace, shall make the 
position reports required in 91.125; and 

(b) In uncontrolled airspace, shall make the 
position reports required in 99.19. 

99.19 Position Reports; Aircraft Operating ^ 
in or Penetfati©g a Domestic ADIZ; DVFR. 

No pilot may penetrate a Domestic ADIZ 
under DVFR unless— 

(a) He reports to an appropriate aeronautical 
facility before penetration. The time, position, 
and altitude fet which tiie aircraft passed the 
last reporting point before penetration and the 
estimated time of arrival over the next ap- 
propriate reporting point along the flight route; 

(b) If there is no appropriate reporting point 
along the flight route, he reports at least 15 
minutes before penetration; the estimated time,- 
position, and altitude atwhichhe will penetrate; or 

(c) If the airport of departure is so close 
to the Domestic ADIZ boundary that it prevents 
his complying with paragraphs (a) or (b) of this 
section, he has reported immediately after taking 
off: The time of departure, altitude, and estimated 
time of arrival over the first reporting point 
along the flight route. 
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The pilot of an aircraft entering the United 
States throug^i a Coastal ADIZ shall make the 
reports required in 99 a? or 99 •19 to an ap- 
propriate aeronautical facility* 

In-addltion-to-such other-reports as ATC 



may require, no pilot in conamand of a foreign 
civil aircraft may enter the United States^ 
through a Coastal ADIZ xmless he makes the 
reports ^quired in 99a7 or 99a9 or reports 
the position of the aircraft when it is/notless 
than 1 hour and not more than 2 hours average 
direct cruising distance from the United States. 

99.25* Position Reports, Aircraft Entering the 
United States ThrOu^ a DEWIZ. 

(a) The pilot of an aircraft entering the 
United States through a DEWIZ — — 

(1) If under IFR, shall report l^s posi- 
tion as required 1^,91 a 25; or * 

(2) If under DVFR, shall report when 
within radio range of an apprdtuiate aeronautical - 
facility but before penejtration: The time, alti- 
tude, and position at which he passed the last 
reporting point and the estimated time, altitude 
igid point of penetration. 

(b) If requested, the pilot of an aircraft 
entering the United States throu^ a DEWIZ 
shall advise an appropriate aeronautical facility 
of the difference between the actual time and 



point of penetration and the same (Jata recorded 
in the original ground filed flight plan. 

99.27 DEVIATION FROM FLIGHT PLANS 

AND ATC-CLEARANCES _ - 

(a) No pilot may deviate from the provisions 
of an ATC jjlearapjoe or ATC instruction except 
in accordance wltW 91.75 of this chi«)ter. 

(b) NO pilot may dteviale from his filed IFR 
flight plan when operating an aircraft in uncon- 
trolled airspace unless be notifies an appropri- 
ate aeronautical facility before deviating. * „ 

(c) No pilot may deviate from his filed DVFR 
flight plan unless he notifies an appropriate 
aeronautical facility before deviating. 

99.29 RADIO FAILURE 

If the pilot operating an aircraft under DVFR 
in an ADIZ ciwmot^aintain two-way radio com- 
o munications, he mi^ proceed in accofdanoe 
wl«h his original DVFR fUg^ht plan ov land as 
soon as practicable. The pilot shall report the 
radio failure to an tq^prppi^^te aeronautical 
facility as soon as possible. 
^ If a pilot operating an aircraft under IFR in 
an ADIZ cannot maintain two-way radio com- 
munications, he shall proceed in accordance 
with 91JL27 of this chapter. 
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BASIC MR NAVIGATIOM 



Air navigation has borrowed and adapted many 
of the instruments, practices, and procedures 
of marine navigation; thus, fundamental knowledge 
and 'skills are- the same for marine and air 
^navl^tion^ It will fie necessary for the Air 
Contfolman to understand some pf the problems 
encountered by pilots in planning and completing 
a successful flight. Also, a sound understanding 
of the basic theorlesof navigation is of importance 
to the Air Ck>ntrolman to give him the required 
know-how in the daily ^application of his duties. 

This chapter is intended to familiarize the 
AC with the fundanientals cJf air navigation and 
^should give hfm the confideftce necessary wlien 
called on to render assistance to pilots. 



BASIC CONCEPTS OF 
AIR NAVIGATION 

Any purposeful movement in the universe 
ultimately involves an intention to proceed to a 
definite point, and navigation is the ^business of 
proceeding in such a. manner as to arrive at 
that point. Air navigation is defined, formally, 
as the process of directing the movement of an 
aircraft from one point to another. The function 
^ of air navigation is primarily to determine the 
" direction' necessary to accomplish the intended 
fli^t, loeate 'positions, and measure distance and 
time as means to that end. 

Position is a point defined by stated ^or im- 
plied coordinates. This term is- frequency 
qualified by Such adJectiveH as estimated, dead 
reckoning, no wind, etc., whOBe mi^anlngs will 
be explained later in this chqjter. But however 
qualified, the word position always refers to 
som6 place that can be identii^ed. Oiie "bf the 
basic problems of the navigator is that of fixing 
his position; • unless he knows where he is, he 
cannot know how to direct the movement of 
the aircraft to its intended destination. 



Direction is the position of one point in space 
relative .to another without reference to the 
distance between them. Direction may be either 
3*dimensional or 2-dimonsional, the horizontal 
being the usual plane of 2-dimQnsional direction. 
For example, the direction of San Francisco 
■ from New York is approximately west (2- 
din^iensional); while the direction of an aircraft 
from an observer on the ground may.be west and 
20 d^ees above the horizontal (3*dimensional). 
Direction is not itself an angle (that is, the 
direction *east) but it is often measured in terms 
of its angular distance from a reference direction. 

Distance Is the spatial separation between 
two points and is measured 1^ the lei^ of a 
line Joining them. This seems understandable 
enou^. Suppose, however, that the two pointjs4re 
on opposite sides of > a baseball. How Is the line 
to be drawn? Does it run through the center 
of the ball, or^ around the surface? If around 
the ball, what path does it .follow? The term 
distance as used in navigation must be qualified 
to Indicate how the distance is to be measured. 
The shortest distance on the earth^s surface 
from San Diego .to Sydney, Australia, is 6,630 
miles, but via Honolulu and Guam, a frequently 
used route, it is 8.602 miles. And, furthermore, 
the length of the chosen line could be e?q)ressed 
in various units, as miles*, kilometers, or yards. ' 

Time has many definitions, but those used in 
navigation consist mainly of two: the hour of 
the day, and an elapsed interval. The firpt is 
used to^ designate a* definite instant, as takeoff 
time is 0215. The second definition is used to 
Indicate an interval, as time of fli|^t, 2 hours 
15 minutes. 

^ * ■** » 

A map or a chart of the earth^s surface Is 
the primary instrument used in air navigation. 
Without a chart it ^would be impossible to 
navigate. Therefore, it is injportant to understand 
certain known facts indicated on these charts 
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about the earth's surface. Sorne of these will 

familiar; others may not- To ensure that all 
are known, let us start from th^ very beginning 
-an(J-review-the-pertinentfacts,_ 

The earth resembles a gpinnirjg ball. The 
imaginary line about which the earth rotates is 
caUed the axis^ of the earth. The ends of the 
axis are called .the North Geographic fPole and 
.the South Geo'graphic Pole. ' . 

Although mosV people thirdc of it as such;, the 
earth is not^ a true sphere. A sphere is a body 
whose surface is equidistant from a point within, 
known as the center. Any line which passes 
from one side ^f a sphere through the center 
to the other /^e is a/diameter of the sphere. 
Obviously, one diameter is equal to every other 
diameter, ^ ^ / 

The earth is sligjitly flattened at the j)oles. 
This causes its axis to be^ut 26 mjjfes shorter 
than its greatest diameter. This differpnce, 
Jiowever, is only about 0.3 percent of the diameter. 
Therefore, for '.the purposes of navigation, the 
earth may be^onsidered a true sphere. * 

POSITION 

It is necessary to have a system for designating 
any position ,on the .surface of the earth. 
Sometimes we may simply say that the aircraft is 
10 milesi south of San Dl^ or that its destination 
is the municipal airport. 'Such designations jnay 
be clear and simple enough, but they would be 
useless in ' designating the aircraft's position 
while crossing the Atlantic Ocean. It would not 
be sufficient to say* that the aif craft was in the 
middle of the Atlantic or 3 miles south of an 
iceberg. WhaJ is-needed*is a universal method 
of expressing position without regard to nearby 
geographlo features. ' j * 

\ To tell a stranger the location of a restaurant 
in Chicago, one might say that it is at ttie,comer^ 
of 2nd Street and 3rd Avenue. Thi^ definitely 
iellB him the location, as there is only: one place, 
in all the city at which 2nd Street and 3rd Avenue 
. c^ss. You might alqp tell him that^e restaurant, 
is' 2 blocks* horth of Main Street -€nd 3 blocks 
east of Broadway. .TlUs is 'just as definite. 
Quantities which give position with respect to 
,two reference lines are .called coordinates. Thus, 
^*2 blocks north" and blocks east" are 
''the coordinates of the restaurant relative^ 
Main Street and proadway. 

Positions on.^the earth may be given by a 
similar system of coordinates. However, since 
. there are no natural lines on the earth to 



serve" as inference lines, it^itf necessary^ to 
use imaginary l!hes. — : ^ 

Straight lines are ugpally the most cdnvenient 
with which to work; However, strai^t^Unes^ 
bannot«»be dra^^' on a cifrveci surface. On~na 
sphere, the most convenient reference line is 
acircPg. "x-^ 

Circles o|i a Sphere * • ; 

If a sphere is cut strai^t throu^ the center, 
the resulting cut edges/arlfe circles. Th ug, Jbe ^ 
intersection of a plane with a sphere fonixr^ 
circle. If the plane passes throu^ the center of 
the sphere, dividiug^it in half, the circle formed 
is a gr>at cir&le. (See fig. 4-1.) A great circle 
is the largest circle which can be drawn on 
a '.given sphere. Any circle other Jthan a great 




SMALL CIRCLE 



Figure 4-l.-^'CircteS'pn a sphere. 

'' w i n m if, ' 
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ANGLE ABC {30»-l5') 
IS EQUAL TO 
ARC AC (30»-l5') 



201.72 

Figure 4-2. — The angle at the center Is equal to 
the arc. 



-circle, no matter 'how large, called a small 
circle. (See fig. 4-1.) The plane of a small 
circle, of course, does not pass, through the 
center of the sphere, and hence does not divide 
. It Inio halves. 

Segments of^circles or arcs are measured 
In degrees, minutes, and seconds. A circle 
contains 360® of arc. Each degree 0 Is 1/360 
of the circumference of a circle.' Thys, if any 
circle is divided into 360 equal arcs, each arc 
is 1* In lei^, regardless of the size of the 
circle. A minute (») Is l/60 of I*— a second (^') 
is 1/60 of r. 

Notice in fl^re 4-2 that if a straight line Is 
4rawn froni each end of an arc tO'^ center 
of the circle, the two lines meet to form an 
angle at the center. This angle Is subtended 
by the arc. Angles, like arcs, are measured In 
degrees, minutes, and seconds. The angle at 
the center of a olrcle (fig. 4-2) always contains 
the same number of degrees, minutes, and 
seconds as the arc which subtends ij. 

&ference Lines on the Earth 

As stated earlier in this chapter, circles 
make the best reference" , lines for designatli^ 
position on a sphere. The question is where to 
draw the -circles. A sphere Is a continuous 
surface v4thout^ beginning or end, and'.on ,the 
earth the only distinctive natural geometric 
line Is its .£txls, which is different from every 
other cjlameter, by about 26 miles, as previously 
stated. Thus^ the geographic poles are distinctive 
point?- qn ^he earth. The geographic poles are 
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used as the? central points for one set of refei^ence 
circles. The most important circle of this set- 
is the Equator. 

The Equator is the great .circle halfway 
between the poles. Since the poles ^re 180% or 
half a circle apart, every point on the Equator 
is 90® from each pole. The plane of the Equator 
Is perpendicular to the earth*s axis.. 'The 
Equator divides the earth into^a northern^ 
southern hemisphere,, and it is 'important to 
rememl)er that the 'Equator serves as a reference 
line for denoting north and south latitude. 

« * 

Any small circle on the earth whose plane is 
parallel wlth^the plane the Equator is called 
a ifarallel^ of latitude, or sihiply a parallel. 
Each parallel is everywhere equidistant from 
the poles, from the Equator^ and from every 
other parallel. Thus, the parallels -and the ' 
Equator are concentric about the polar axis. 
(See fig. 4-3.) 

Every point on the earth has a parallel 
passing through it. However, only a few of 
these parallels are shown on the globe; the globe 
would l)e solid black If they were all shown. 
Each ,-par^llel is designated by its angular 
distance north of south of the Equator— that 
Is,, toward the North or South Pole, as. the 
case may be. 




Figure 4*-3. — Parallels of latitude. 
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designate' any position In a city by naming the 
streets which pass thixju^ it. Likewise, you can 
designate any point on the earth by naming 
the parallel and meridian which pass through , 
it Thus; the 29*59'tJ parallel and the 95*^1 'W 
meridian .together desi^te Houston, Texas. 
(See fig. 4-5.) Any point on the earth can be 
designated by giving its coordinates relative 
to the Equator and Greenwich meridian. These 
coordinates are -called latitude and longitude. 

The latitude of -apoiut is its ar^iilar distance 
north or south of the Equator, measu^ in the 
plane of the meridian. It is measured from 0^ 
at the Equator, north tb 90** at .the North Pole, 
aid south to 90^ at the South Pole. ^ 

The longitude of a point Is its angixlar distance 
east or west of the prime meridian, measured 

_jjj;^2thezplantrMi^::3?9S^^ 
Longitude is measured from 0' to 180^ ease 
and from 0** to I80'*west from the prime meridian. 
In elvine the coordinates of a place, give latitude 
first, then ^longitude; l.e.. 29^59'N. 95^1'W- 
Note ^n^trfipire 4-5 how this was Illustrated. 
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Figure 4-4.— Meridians of longitude. 

Points east or west on the earth are located 
by reference to a meridian of longitude, or 
simply a meridian. (See fig. 4-4.) Instead of 
using small circles as in the.case with latitude, 
the Ibngltude system Is based on great circles 
passing throu^ the poles. These great circles 
are divided In half by the poles, and^are farthest 
apart at the Equator. Each half of the circle 
Is assigned a value east or west. 

The prlnie meridian is the meridian whose 
plane passes throu^ the Observatory at Green- 
wich^ Ehgland, which, has been adopted as an 
origin for '^e measui^mont of longitude. This 
, .meridian Is also referred tq as "^Greenwich 
"meridian, and serves aSrour second reference 
line. (See fig/4-4.) 

Latitude and Longitude 

- '.The parallels and meridians intersect at 
rlgjht angles t6 form a grid system, comparable 
tQ the Intersecting streets of a city. You can 
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Figure 4-5..— Position designated l)y coordinates. 
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Each parallel and meridian is named according 
to its angular distance from the Equator or 
the prime meridian. Keep in mind, however, 
that a meridian of longitude Is a line; whereas 
longitude is an angle. Likewise, a parallel of 
latitude i0 a line; whereas latitude is 'an angle. 

DL and DLo 

The difference of latitude (pL) between two 
points* is the angular dista^ceN^etween the 
parallels which pass through thes^t^lnts. Thus, 
it is the arc of any meridian between these 



parallels. (See fig. 4-6.) If both points are on 
the same side of the Equator,, the smaller 
latitude is subtracted from the larger* Therefore, 
the DL between M^'N at point A and 40*N at 
point B is 20^ If the two points are on opposite 
sides of the Equator, the two latitudes are added. 
In figure 4-6, the latitude at A is T20*N, If the 
latitude a^ C is 15*B, the difference of latitude 
between A. and C is Z5\ 

Similarly, the difference of longitude (DLo) 
between any two points is the ahgular distance 
between their meridians. (See fig» 4-7.) If both 
points are in east longitude or if both are in 
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Figure 4-6, — Difference of latitude. 



FigurtJ 4-7. 7- Difference of longitude. 
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longitude, the smaller longitude is-subtracted 
irom the larger* Therefore the DLo between 

^ 86!E-at point A and 125^ at point B is 40^ 

..If one point \b in east longitude and the other 
.iri-weat lo^tude, the two longitudes are added, 

% .ir their Buin is greater than ISO*, this figure iS' 
' subhtcted from 860^ Thus, the DLo of 125*E 

/ B point B and 185*W at point C is lOO*. 

y// To walk ^across the street to a friend's 
/^house, one^ merely glances at the house and 
A starts walking in that direction* But to fly from 
Norfolk to Jacksonville, the^ direction must be 
' obtained in some * other manner, usually from 
a diart. The pilot keeps the aircraft headed 
in the right direction in order to .reach 
From th^ft example, it can easily 



JaoTcf o nville , 



the Une has two directions differing by ISO®, 
L^ter in this chapter^ it will be seen Vfhy it is 
important to learn -to estimate direction now 
and avoid making a 180* error. In figtire^4-8, 
the direction of B from A is 045*, ' ^ 

Magnetic Compass 

As its name implies, the m^fnetic compass 
utilizes the force known as magnetism. The earth 
itself has a magnetized i5ore, two magnetic 
poles, and lines of force that form a ma^etic 
field. Like any ot^ier magnet, the earth ^sd has 
a north magnetic pole axid a south 'magnetic 
pole. Each is about 1,400 miles away from Its 
corresponding geographic 4»le, AJthou^ they- 
are placed at specific geographic sites on 
magnetic charts, the locations of the magnetic 
poles change slightly from t^me to time> 



be seen that direction is important in navigation, 
and that some system must be used for e^ressing 
the direction from any point to any other point. 

North is the direction of; the North Pole 
from any point on the earth, south is the direction 
of the South Pole; and as one faces north, 

[east is to the rigjit and west is to the left. 
.These are only four of an infinite number of 
possible directions. In. navigation, the system 
of designating direction permits more exact 

. locating of positions. 

Direction is e^qpressed as an angle measured 
clockwise from north. At any position, imagine 
a circle wiiose circumference is divided into 
860 equal units* If the divisions are numbered 
clockwise from north, fcey indicate true directions 
from the central point. Such a circle is called 
li compass^ rose. The directlon^^ north is 
boo* or 360*, east is 090*, south is 180*, and 
, west is* 270*. In figure 4-8, the direction of B 
from A is the ai^e measured clockwise 
from north to the line AB. (Direction Is 
^navigationally defined as a point on the horizon 
toward which a ^raft is moving, and it is 
essentifidllyi a line.) Ll^e AB is ttie at^le between 
the 'mei^lian and AB and the direption of B 
is MS^^'Liifewise, the direction of C from A is 
100* and the direction of. D from A is 260*. 

It will be helpful to think of directions as^ 
angles*,. Practice estimating the directions of 
lines 1^ dividing a compass rose into quarters 
or quiwlrahts, and note irtilch directions fall into 
each quadrant. Unless there is an arrow, or 
/iwme device, to show wHioh way ajine points. 



As in any magnet, lines of force run between 
the north and south magnetic poles of the 
earth. Its magnetic field affects any magnetic 
substance; and as a result, a freely suspended 
magnetic bar or needle will tend to align itself 
with the earth's lines of force. These lines 
of force are similar to meridians and are 
called magnetic meridians. 

The ' magnetic compass is simple in con- 
struction. It contains two steel magnetized needles 
mounted on a floai A compass card is attached 
around the float. The needles are parallel, with 
their north-seekihg ends poiiited in the same 
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Figure 4-8. — Direction. 
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direction. The compass card has letters for 
cardinal heading (N, E, S, W). Each 80* is 
represented by a number, from which the last 
.zero Is omitted. Between these numbers, the 
card is graduated for each 5% 

Heading? Determined by a Compass 

Compasses are used for determ'?nii^ heading. 
Which is the angle measuYe'd clockwise from 




a reference point to the loi^'tudinal axis of Oie 
aircraft. 

, '"T^otlce in figure 4-9 that no specific reference 
point is mentioned. The reference point could 
be one of several. If the angle Is expressed 
with relation to true north, it is known as TRUE 
HEADING (TH). If jps measured from magnetic 
.north. It is called MAGNETIC HEADING (MH) 
TheoretlcaUy, it mlgh't be measured from* 
compass north; and the term used would be 
COMPASS HEADING (CH). In each case, the 
angle is measured in a clockwise direction from 
the north reference to -.the longitudinal axis 
of the aircraft. It is important to designate which 
reference was used ^Ince all of them do not 
have the same value as shown in figure 4-9 
This is accomplished by designating the reference 
by one of the terms true, magnetic, or compass. 
Variation ' ' ' ' ' ' 
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Figure 4-9. — Reference points in detemilning 
headings. 



^ It has already been stated that wheii a 
...agnetlzed needle is Influenced by the earth's 
magnetic field, the direction If points Is magnetic 
north (MN), and the direction of the north 
geographic pole Is called true north (TN). The 
ai^le between magnetic north and true north 
is termed the variation. Variation differs at 
different points on the earth. If the needle 
points to true north, then magnetic north and 
true north coincide and the variation is zero, 
when the needle points east of true north, the 
variation is said to be east; If the riteedle points 
west of . true north, the variation is called west. ■ 
(See fig. 4-10.) * • 




WEST VARIATION 



.Figure 4-iO. — Angles of variation. 
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Note that most cKarts have information 
;concernlng Unes of variation. The lines that 
connect ^inti^ of equal variation are call«l 
■isoRonio lines. A Une which connects points 
lUz»ro variation is known as an agonic line. 
''Uiu«lly, aircraft courses are plotted from a 
: true north reference rather than a magnetfc 
north reference simply because the grid on 
'conventional charts Is designed using true north 
.as a reference. As- the compass neeffle Ig 
deflected east or west of true north .Ijy an 
' animlar amount kijown' as variation, a correcMon 
mJist be appUed to the true heading In' order 
to 'obtain " magnetic headings. This- amount of 
correction is found on the chart by noting the 
posltton" of. the aircraft In relation to the nearest 
laogGslc line. 

— Devlatkm ^ 



process caUed swinging" the compass. This may 
be done either In the air or on the ground. 
The most common method on the ground makes 
use 6f a large compass rose, on a concrete ^ 
area, with magneUc headings Inscribed at 16 
intervals. Swing!* the compass essential^ 
consists .of obtaining a compa?* reading from 
.a known .magnetic heading, tt the compass 
reading Is greater than the magnetic headl^, 
that is, If the cOmpass reads too hl^i, the 
deviation Is east; and If the compass reads lower 
than the magnetic heading, the deviation Is west. 
The values of 'deviation are then recorded on a 
' suitable deviation card and placed in the cockpit 
of the aircraft. . 

Applying Variation and Deviation 

fir-navtg a t iu n it is-neeessary-to-be-able-fax- 

change a compass heading to a corresponding 
truTheadlng. or to start" with a true he^ng 
and determine the equivalent compass heading. 
For example, we may start with a compass 
heading. By applying deviation to ttis compass 
heading we obtain.the magnetic heading. Variation 
applied to this magnetic heading gives us the 
true heading. To help solve a problem of this 
nature, the following fowjiula is used: 



* It has t«en brought out that variation is 
'caused by magnetic forces outside the aircraft. 
• However, a compass is affected by all 
magnetic fields. A piece of iron close to a 
compass needle tends to deflect it from magnetic 
northT Whenever an electric current passes 
through a wire, 'a magnetic field is set. up 
iroui^the wire. The combined effect of ^1 the 
magnetic fields within the aircraft (such ae, 
metel containing iron, operation of -electronic 
or electrical equipment) causes an error in 
the compass known as devii^tlon. 

To understand deviation better, assume that ' 
the compass needle always points directly to a 
nonexistent compass north pole. Hie direction 
in which the compass needle pointe is known as 
compass north. Compass directions may be 
exoressed relative to compass, north just as 
true directions are e:q>ressed relative to teue 
.north and magnetic directions are expressed in 
relation to magt»tip nofth^ ^ ' . 

Althourii th^-compaiss needle primarily seeks 
Valignment with the earth's maghetic field, 
delation wlU vary as . the ali^°^a?t cha^s 
A heading. The metal structure and •electrical 
devices naturally turn with the- aircraft, creating 
a different tjtlignment relationship* As this 
relationship to the compass needle change^ 
deviation also changes. « 

Since deviation may vary with each heading, 
deviation must ^ determined for each heacUng 
that differs by. approximately v 1 5* from the ■ 
prevIou« heading. This is accomplished by a 



COMPASS + DE VIATIOJ^ == MAGNETIC 
; MAGNETIC + VARIATION = TRUE HEADING 

In going the other way; the same procedure 
is followed. If we know the true heading that is 
to be flown. It Is necessary to find the coiupSoS 
heading- to steer In order to maintain this 
true heading. In this case it is customary to 
.pi;oceed as ^follows: 

^ TRUE + VARIATION = MAGNETIC 
MAGNETIC + DEVIATION = COMPASS 

HEADING 

Sometimes this information la summarized in 
the form of a memory aid by making use of the 
following statement; 

°Can Dead Men Vote Twice ■ 

Reading from 16ft to right we have C D M V 
T- Compass,' Deviation, Magnetic, Variation, 
True. Reading the other way, from right to left, 
we have T V M D C— True, Variation, Magnetic, 
Deviation, Compass. 
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Figure 4-11. -Application of 
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However, it is impossible to add or subtract 
a quantity known as east or west. Therefore, 
it must be given an algebraic sign (plus or minus). 
To solve for compass heading when true heading 
is known, a good rule to remember is: East is 
least, and west is best. This means easterly 
errors_are_j3u btr a c ted-a n d-we8tegly-,erTOra-are- 



added. When proceeding from compass heading 
to true heading, the signs are reversed. Figure 
4-11 offers this easy method of application, 

DISTANCE 

Distance, as previously defined, is measured 
by the length of a line joining two points. In 
navigation the most, common unit used for 
measuring distance is the nautical mile. Since 
miles have various lengths, ojie should be careful 
to specify which mile is meant. 

In the U.S. qne-mile has been defined by 
statute to be 1,760 yards or 5.280 feet. This 
is called a statute mile. Navigators use the 
nautical mile as a distance unit. The DOD has 
adopted the International nautical mile which 
equals 6,076.10 feet. ^ 

For most practice navigation purposes, all 
of the following units are used interchangeably 
as the equivalent of one nautical mile: 

1. 1,852 meters (6,07*6 feet approximately). 

■ 2. One minute oif arc on the earth's Equator 
(geogr^hical mile). 

3. One minute of arc. on a meridian (one 
minute of latitude). 

4. 2,000 yards (for short distances). 

Closely related to the concept of distance is 
apeed, v^ioh determfnes the rate of change of 
position. Speed in air navigation is expressed 



in nautical miles per hour. When the -measurje 
of distance is nautical miles, it is custe«ffary to 
speak of speed in tejrms of knots. Thus, a 
speed of 200 knots and a speed of 200 nautical 
miles per hour are the same thing; however, it 
is incorrect to say "200 knots per hour" unless 
referring to acceleration. 

TIME 

t 

^ZrOne of your earUest e5q)6rlences in the 
Navy was that of learning nautical time. This 
time is e3q)ressed in accordance with the approved 
naval practice — using the 24-h.our day with the 
hours and minutes expressed in a 4-figure 
group. In working daily as an Air Controlman, 
a thorou^ knowledge of time is necessary, 
particularly in handling communications, pro- 
oessing_fJij^„ pians^-and^ecking-on -everdue-- 
-aircraft; ^ 



As seen from the earth, the sun appears 
to travel across or orbit the earth. The fact 
that the sun rises in the east and sets in the 
west seems to substantiate this. However, the 
opposite is actually true. The earth orbits the 
sun, and the earth»fi rotation on its axis creates 
the illusion that the sun goes iiround the earth. 
This is called the * 'apparent motion of the sun." 
Since the sun, for all practical purposes,^ 
appears to move from east to west, it is a gocxjT 
idea to remember that TIME IS ALWAYS LATER' 
TO THE EAST. (See fig. 4-l2.) , 

Greenwich Mean Time 

.For uniformity^ the meridian of Greenwich, 
England, has been selected as the prime meridian 
from which time is measured. You may recall 
the prime meridian is also the basis for measuring 
longitude. The moment the sun crosses the 
meridian, it is noon of that date. Therefore, 
it can be noon at only one meridian at the same 
moment. This gives us a common time known 
as Greenwich Mean Time (Gl^T) or Greenwich 
Civil Time (GCT). GMT gives us. a reference 
time to locate time^ at other points on the earth* 



Zone Times -and Description 

'The world is divided into 24. time zones 
whose central meridians are 0*, l5^ 80"*, 45% 
etc. Air places in any time zone keep the same 
mean time of the central merlcUan. Henoe, the 
time can differ only by an integral number of 
hours from thcrtlme^Greenwlch. 
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Figure 4-12.— Noon over a meridian MM' 



The local mean time at any one place differs 
from the mean time at Greenwich by the difference 
In longitude, 1 hour fo.r each 15». If local mean 
time was- m common use, there would be a 
great diversity In the times used at various 
places. For example, an aircraft ^V^^^J^ 
easterly or westerly direction would^finfl that 
changes In longitude would result In comparable 
changes In local tinie. 

Late in the l9th century, "congress adopted a 
uniform system applicable to the continental 
United States, establishing four time zones. 
Each central meridian was designated the 
standard meridian and Its local mean time was 
designated as standard time within its zones. 
The U.S. time zones are as follows: 



' ZONE 

Eastern standard 
Central standard 
Mountain standard 
Pacific standard 



CENTRAL MERIDIAN 



90 °W. 
105"W 
120"W 



" Boundaries of the standard time zones are 
somewhat Irregular, eliminate mconveident 
time changes when traveling. In some cases, 
cities and states have placed themselves in zones 
east of the ones in which they would naturally 



Genfirally, in navigation, .ihe standard time 
zones extend from pole to^6le apd aye exactly 
15» wide in longitude. In [this system of ssone 
time (ZT) the standard mfctldian is always ttie 
Se^^st meridian divisibleV:^ Of longitude. 
(See fig. 4-13.) 

The zone is numbered for flip multiple of 
15» and labeled plus (+) if in wesAlongitude and 
minus (-) if In east longitude.- Jhus, zone +1- 
Srtends from pole to pole 7 l/^ on each side 
of the standard meridian at 15»W, and zone -5 
centered on 75»E,. extends from 67 1/2^ 
to 82 i/2»E. The zero zone centered on 
Greenwich extends fjom 7 1/2^ to 7 l/2'W^ 
and the twelfth zone centered on the IBom 
meridi^, from 172 l/2»W, to 172 l/2»E. tiiat 
half in west longitude being designated +l2 wid 
the half in east longitude -12. (See fig. 4-13.) 

In tiie zone time system an instant of time 
is uniquely described by the time' and tiie zone 
description (ZD) or letter suffix; for example, 
1745 zone +5 or 1745 R. The limits, description, 
and letter suffix of each zone are Shown in 
figure 4-13. 

For brevity of' communication, the zones 
are sometimes designated by a letter suffix 
(mentioned in the preceding paragraph) instep 
of a zone description. Thus, zones ij^^e^^ 
longitude are lettered AJhrough M joniitting J)^ 
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? and zones in west longitude • are lettered N 
■ throurii Y. The letter Z is reserved for the 
> zero zohe, denoting Greenwich time, commonly 
referred to as ZULU tinae. / ^ 



Zon» Identification ^ 

' One of the principal adva^Jages of the zone 
time system in navigation is the ease with which 
any instant of time can be converted to GMT, 
or vice versa. In order to find the number for 
the ZD, you already know that you will divide 
aiiy given, longitude by 15«. H,^when dividi^, 
tiie remainder exceeds 7*30', add one unit to the 
aiiBwer that you received. Fo;: example, let us 
gay that we desire to find the ZD for longitade 
l48*'4S«Wi Immediately upon observing that it 
is a westerly longitude, we find the first 
component of our ZD. to be a plus (+). Th^nwe 
divide the longitude, by IS' to i Ind Uie zpne in 
wliich we are located. 



IS" /143»45' 
- 135 

8"45« 

Since the remainder exceeds 7*30' , add one full 
unit t«i the quotient (9), resuUing in a ZD of +10 
removed in time from Greenwich, Figure 4-13 
shows that longitude 143«45'W has a ZD of +lO. 

Zone Time, West ^ 

In examining figure 4-l3, imagine the sun to 
be over the meridiah 15'W What time is it 
in the entire band from 7 1/2-^ to 22 i/2«W? 
By referring to the basic rule we know that 
it is exactly 1200 in the entire time zone when 
the sun is exactly over the central meridian 
for that zone. What time is it now on the 
Greenwich -meridian? It is one hour later, or 
1300. Thus, GMT was foUnd by adding we .gD, 
which obviously represents hours, to th^ZT. 
From this calculation the formula 

GMT " ZT + 
is derived, and co^equently 
ZT = GMT - ZD 

GMT « ZT + ZD 

GMT « 1200'+ (+1) 



'^GMTj^ 1300 



and 

ZT-GMT-ZD . 
ZT - 1800 - (+1) 
ZT " l200 

At this point, if you are unfamiUar with 
the laws governing adding- and subtracting 
.Signed (positive and negative) ^^Je/^' Ji^^f 
to Basic Mathematics, Volume I, NAVEDTRA 
10069 (Series). • 

Zone Time, East 

To determine times in east longitude, toe 
^same basic procedure and formulas ar« used. 
Imagine the sun directly over the meridian 
30* east. What time is it at OieenwtcljT^ By 
-referring to figiire 4-18 OV by dividing the 
longitude by 16, we know that the time zone or 
ZD is -2, and 80* eaist is the central meridian 
for this zone making the ZT 1200. Remembering _ 
that time is always later to the east abusing 
the formulas we can determine, the GMT. 

GMT « ZT + ZD 

GMT - 1200 + (-2) - ^ » - 

GMT -1000 , 
(Adding uniike signs indicates subtraction.) 

Time Conversions 

Greenwich time provides a standard tiine 
to which all other times may be referred, 
and represents a most convenient method of 
determining times in different zones. For 
example, assume it is 1500 in a f y »n jone 
+5 (ZT,), on 1 May, and you want to know the 
time in'a city in zone -3 (ZT,). Use the formulas 
as follows: 



GMT 
GMT 



ZTj + ZDj 
1500 + (5) 



GMT ■ 2000 

< 

(Adding like sigiiB is simply additioiu) 

ZTjj « GMT - ZDg 
ZX, » 2000 - (-8)- 
ZT, « 2800 

(Subtracting -8 IB equivalent to adding +3.) 
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Frequently time oonvewion problems involve 
otlculttlons which result in. different dates. To 
see how this may happen, consider the apparent 
motion of the sun from 179* east longitude across 
the face of tiie chart in figure 4-i8 to 179*^ west 
longitude. This suggests that exactly at i200 
on the 0* or Greenwic* meridian, the date is 
the same around the world since in ZD - 12 
ZT52400, and ZD+i2, ZT-0000 (ZT-GMT- Zl))' 
TbiB also suggests that eaoh new day begins 
at the 180* meridian (international date line) 
Using Greenwich as the reference time to 
determine ZT in different ZDs, dates should 
be included in the calculation to maintain the 
correct day. Consider the foUowing examples: 

1. ZT-0700, 15 June; ZD -6, What is the 
correct time in: ZD+.47JSolution: ... ... 

.".nBrt*».ZT + ZD- . - . - o - — - 

GMT « 0700, 16 June + (-g) ' * ..U 1/ 



or, 



GMT » 0200, 16 JuM 
ZT « GMT - ZD 
ZT - 0200, 15 June^- "(A) 



(At this point we cannot subtract 4 hours from 
0200, so we must add 24 hours (i day) to the 
ZT to permit' the mechanical operation of the 
problem. Since it is always la^r to the east, 
the 24 hours we are adding have already elapsed 
so we must subtract i day from the date.J 

ZT « 2600, 14 June - (+4) 



or 



ZT » 2200, 14 June 

2. ZT-2100, 81 Aug., ZD+7. What is the 
correct time in ZD - 6? Solution: 

GMT « ZT + ZD 

* GMT » 2100, 81 Aug. + \+7) 

GMT » 2800 , 81 Aug, 

(Considering again that time Is later to the 
east and the answer exceeds 24 hours, this would 
Indicate that GMT-0400, i Sep. However, it 
is usually more convenient to walt^ until the 
problem Is complete to subtractjUnsTM hours.) 



ZT = 2800, 31 Aug. - (-5) 
ZT = 3300, 31 Aug. 

ZT = 0900, 1 Sep. 

Chronometers and Time Signals 

Time ts determined in the various countries 
of the world by national observatories such'^'as 
the U. S. Naval Observatory at Washington and 
the Royal Observatory- at Greenwich. A bureau, 
coordinated by an international agency, sets up 
uniform computing procedures,, compares. time 
signals, etc^ ' " 

, Aci^irate timaisll^Sfaft^alr^^W^ia^ 
..traffic control. -Chief '^or^" IhV navrgatlon^ 
• timepieces- is - the chroiiometer..4t^ i^ '-G^}bJ^- 
° 5r •unusuairy^ Me ^consti^btfon;* delSign^ W 
-extreme -accuracy and^dep^ndability* and built 
-to- withststa*lhoclf,-VibrMo^t; and viHktions'of ^ 
temperature. Even a chronometer TCafinSET^- 
exact time indefiiritelyv -^he -ebrpnometer-lfi: 
^chiecked .with. . a Jt^adlo- tlitie ^ signal to. .determine" 
its accurapy, ^. ... ..... 

On .account of their simplicity and accuracy, 
time signals are transmitted mainly by radio. 
^Navar Observatory time is broadcast in this 
country by the naval radio station NSS at 
Washington, D. C., NPG at San Francisco, Califcf 
and others. These broadcasts are sent on a 
continuous wave (CW) so that they can be Heard 
only by receivers suited to code reception. 
Signals are transmitted during the last S^mlnutes 
of the hour. 



Station WWV at Fort Collins, Colo., con- 
tinuously broadcasts . signals based on Naval 
Observatory time.* These broadcasts may be 
heard with any ordinary radio receiver. Complete 
schedules and information on Navy time signals 
can be found in FLIP, General Planning Section. 

ELEMENTARY PLOTTING 

From the* time an aircraft departs, one 
station until the time it arrives at its destination, * 
the pilot or navigator Is very .busy. In order 
to get an aircraft to a given dejstination an^l^ 
back again, the navigator must keep an accurate 
account of the aircraft^s progress on a chart, 
plus a complete recdrd or log. 
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PLOTTING LINES 
OF POSITION (LOPs) 

Suppose, for example, the aircraft Is flying 
over a railroad, but its location along the length 
of the railroad i& not known. If the railroad 
can be located on the, chart, a line of position is 
established, but not a fix. Then, another railroad- 
that crosses the first is seen. When the second 
railroad is located on the chart, the exact 
location of the aircraft along the first railroad 
is known. Thus^ a fix is established. •RememWer, 
a fix is an ac'durate position. Therefor^, a fix 
is determined when the aircraft is over two 
intersecting LOPs simultaneously. 

With chart reading, a fix can often be obtained 
by finding a specific landmark. However, with 
{•bther-navigation aids, fixes are not obtained 
directly. Rather, with the exception of radar 
and TACAN, each fix is established by two or 
more LOPs v*ich are independently obtained. 

It has been seen that a LOP may be a visible 
•'line-on the ground like a railroad track or 
another object of known position. However, a 
LOP is not usually visible until it is drawn on a 
chart. A radio LOP is obtained by finding the 
direction of a radio station from the aircraft by 
means of a radio compass. Having obtained 
this radio LOP, it is, plotted on the chart. Once 
plotted, it is no different from one obtained by 
visual reference or by any other aid. LOPs of 
different types and origins may be crossed to 
obtain a fix. 

LOPs ESTABLISHED BY BEARINGS 

A bearing may be measured with reference 
to true northoor with reference to the longitudinal 
axis of the aircraft; in either case, it is an 
angle between 0* and 860'. 

There is a simple relationship between true 
heading (tH) of the aircraft, trueljearings (TB) 
o^ an object, and relative bea^ng (RB) of an 
oft>Ject.*True heading is the angle. measured from 
«rue north clockwise to the lo^igitudinal (fore 
alt) axis of the aircraft. Relative bearing 
'is the angle measured from the longltMdinal 
flaxis 6! the aircraft, clockwise t<# a Une passing 
/"through an object. The sum of these two angles 
' is thfc aiffilet measuted from true north, clockwise 
: to the Une passirig through the object. Therefore, 
0 this 'angle is the true bearing of the object 
' expre f8e4 in the following equation: 



MOUNTAIN 
PEAK 




Figure 4-14. -TH + RB = TB. 



TH + RB = TB 

Thus, to obtain the truebearing(TB), measure 
its relative bearing (RB) and add it to the true 
heading (TH) of the aircraft. 

As iUustrated in figure 4-14, an aircraft is 
flying a TH of 2l0», and a relative l>earing of 
O70» is obtained from a mountain peak. What is 
the true bearing of the peak? Add TH (210"^ 
to I(B (070") to obtain TB (280"^. 

■ By changing the basic formula, you may 
•obtain any one of thre^ components if the otiier 
two are. known. Thus, to- find the true heading, 
change the formula to read^TB-RB = TH. To 
find relative bearii^, change . the formula to 
read TB-TH-RB. Whenever kn angle exceeds 
860», it is necessary to subtrab«860» to determine 
the correct bearing. 

PLOTTING' FROM KNOWN POSITIONS 

In plotting LOPs, it is- obvious that a plot 
cannot be made from the aircraft's position as 
it is unknown. Plot the LOP frpm the origin, 
whi'ch is a known position. To plot the LOP, 
use the reciprocal of the true bearing of the 
object from the aircraft. 
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RADAR MEASURES TMfLBEARING 
AND DISTANCE OF KliowN LANDMARKS 



201.89 

Figure 4-15. — Positioning by RADAR and TACAN. 

When using the plotter to draw a LOP, you 
need not compute the reciprocal mathematically. 
Simply align the plotter so Jhat the point of 
origin lies on the^straightedge and the center hole 
and true bearing .(as read on the scale) jire over 
the same meridian. Then draw the LOP towai*d 
your position. 

Althou^ two intersecting LOPs determine 
a fix, three intersecting LOPa give a more 
accurate fix. It is posRiWe to combine a radio 
LOP with a radar LOP, or a loran LQP with a 
visual LOP, etc. If three, LOPs intersect at 
one point, use that point for *the jfix. Usually, 
however, the errors in^ obtaining the LOPs and 
in plottim them will cause the LOPs to form a 
small triangle for the^ix. When this h^ens,. 
use ttie center of the triangle. 

Positioning 1^41ADAR and TACAN 

Airborne radar is oriented so that 860* is 
repre/Bented by the nose of the aircraft. By use 
of a radar scope in the aircraft, the relative 
bearings and the distance the aircraft is. from 
known landmarks can be determined, providing 
a fix. (S^fig. 4-16.) 

TACAN provides bearing and distelSc^lnfor- 
mation. By use of aircraft instrunjeifts, the pilot 
6kn determine what TACAN radial his aircraft 
is on and its distance from the TACAN station. 
Since the pdsitlon of the TACAN station is 



known, a fix, or the aljrjjraft's position, can be 
determined relative to the TACAN station. 
(See fig. 4-15.) 



AERONAUTICAL CHARTS 

From ancient times, man has attempted to 
reproduce accurately the surface of a'sjjhere on 
a plane surface. The procedure is similar to that 
of taking a hollow rubber ball and flattening It? 
the ball will stretch and split before it will 
flatten. This is exactly the problem which Jls 
encountered in chart construction. $cb in the case 
of, the rubber ball, when the earth is displayed ' 
on a plane surface, some features are distorted 
and others are lost altogether. ,Much of the 
distortion is minimized wilh the introduction 
of vairious mathematical modifications of the 
geometric map, and the most desirable naviga- 
tional properties^ can be accurately or very 
nearly accurately portrayed. , . 

FACTORS IN CHART CONSTRUCTION 

The Surface of a sphere or spheroid is 
said to be undevelopable because no part of 
it may be spread out flat without distortion. 
A plane, cylinder, or cone, which can be easily 
flattened, is called a developable surface. The 
method of representing all or part of the 
surface of a sphere or spheroid on a plane 
Surface is called a chart projection. 

Geometric projections are actual projections 
^ of graticule (lines of latitude and longitude) of 
the reduced earth onto a developable surface. 
In theory, a >6hart could be constructed by 
placing a li^f source in a hollow plastic model 
of the eartff*wlth the parallels and meridians 
inscribed on it, and^ projecting this graticule - 
on some . developable surface; This surface, if 
it is not a plane, is unrolled to form a flat / 
surface. Any chart that can be constructed in 
this manner is called a geometric or graphic ' 
projection. The appearance and properties of 
the resultant chart will depend upon two factors: 
The type of developable surface and the position 
of the li^t source within the plastio model of ' 
the earth. In actual practice, the projection is 
constructed mathematically. 

Alathematical projections are constructed to 
provide certain properties yfMcYi cannot, in 
theoiry, be constructed geometrically. 

There |tre many projection methods available 
for use in chart construction. Each projection 
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. has dl^stinctive features which make it preferaj)le 
for certain uses. No one projection is \yeet for 
all conditions. Some of the desirable feiitures 
are: ^ , 

1. Conformallty. Confofmality provides that 
the angle tietween intersecting curves on the 
earth will be preserved on the chart^or a 
chart to be conformal/parallels and nJjpidians 
must intersect at ri^t angles. In addition, 
scale or scale expansion must be the same - 
jalong the meridian as it is along the parallel. 
Scale on a conformal chart will vary from point 
to point; but provided that the variation is the 
same in all directions, the requirement is met. 

2. Constant and correct scale. An ideal model 
of the Harth would have constant and correct 
pnflift ; \-e., the distance of every place from_ 



4ievery other place w6uld*bfear a constant faHo"to 
the true distance on the earth. Unfortunately, 
the earth's surface cannot be developed into a 
plane without stretching or shrinking, 'which 
prevents correct and constant scale representa- 
tion over the entire projection. 

3. Correct shape representation. To posset 
the property of correct shape, a chart must 
be conformal and the scale must be constant 
and correct in all directions. As pointed out 
previously, this latter iJrerequisite is not possible 
to- obtain over the entire projection. 

f 

4. Straight line. The nature of a straight 
line on a chart is equally as important as 
conformallty. The rhumb line (a line between 
any two points which crosses all meridians of , 
the earth at the same oblique angle), and the 
great circle (defined previously in this chapter) 
are the two curves that a navigator might wish 
to have represented on- a chart ae a straight 
"line. The, rhumb line is desirable because it 
is. convenient to fly, and tfie' great circle' is 
flown because it provides the shortest path 

, between any two points. 

5. Coordinates-easy to locate. The geographic 
latitudes and longitudes of places should be 
easily found from Iheir positions on the chart; 
conversely, positions should be easily plotted on 
the chart when the latitudes and longitudes are 
known. - 

Figure 4-16 shows types of projections and 
basic , charactferistics of the projections from 
which the majority of aeronautical charts used 
by ACS are constructed. . * > 



INFORM ATIO^f SHOWN 

ON AERONAUTICAL CHARTS 

An aeronautical chart is a pictorial represen- 
tation of^the earth ajnd its culture. It can provide 
a picture of any region of the eartji. 

Several miscellaneous terms frequently 
utilized in reference, tp aeronautical charts are 
defined as follows: ^ '\' 

1. Small scale chart. A chaft portraying 
Marge areas, ^as the world, a . hemisphere, » 

continent, or a country. Usualtythi?isref^i^_ 
'to scales of 1:2,000,0091 1:5,000,000, etc. 

2. Large scale chart. A chart portraying 
small areas with a i^elatively large ar^iount of 
detail, as an area of less than state or county . 

-Bize^~ tTfiiTOity thig referr to scalafr ^f lar ger 



than 1:1,000,000, such as 1:500,000; 1:200,000;" 
or 1:100,000. 

sTbraticule. This is the portrayal of me- 
ridians of longitude and parallels ff latitudes. 

4. Base detail. This^ includes all features 
portrayed on the chart other than those on 

• the aeronautical or grid overprint. It includes 
relief, culture, hydrography and vegetation. 

5. Contours. A contour is represented by a 
line on a chart connecting jU points of a given 
elevation above sea level. The shoreline of an 
ocean may be considered as the mean 0-foot 
contour. On a steep slope Contours are close 
together; on a gentte slope thejr are farther 
apart. 

6. Gradient tints. This means different 
, colors used to de^ct intervals between certain 

contour lines. 

* 7. Spot elevations. A dot with an elevation 
value depicts an accurately measured elevatioir 
above sea level at a specific location. On some 
charts a small '/x» is used to indicate an 
approximule elevation at a specific location. If 
the exact location of an elevation is unknown, 
only the figures, are shown. ^ ^ ^ 

8. Water tint. This depictiT open water 
areas such as oceans and lakes by a solid tint, 
usually a light blue. , 

9. Water vignette. .This is an- alternate 
treatment of open water wherein the water is 
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Figure 4-16. — Chart projections. 
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jjepicted with a deep or dark tone along the 
flhorellne and rapidly Ixit evenly listened in 
tone with progression outward from the shore 
ta a blank or white portrayaL This technique 
makes a chart with large white open water areas 
easier to plot on, and accentuates small Ixxiies 
of water and small islands. 

lO. Land tint* LaiKl tint is a soUd tint -over 
all land area with no gradient tints and often 
no contours, 

' 11. Belief. This refers to physical features 
related to the relative differeiyjes in elevation of 
the land surface. It ' includes features such as 
mountains, hills, plateaus, plains, depressions, 
ete. Complexity of relief features is dependent 
upon scale- and/or contour interval used* 
Generally large scalp charts show many relief 
features, whereas very small scale charts can 
only show major mountain masses. 

12. Culture. Culture includes populated 
places, roads, railroads, installations, miscel- 
^laneous construction, such as dams, bri^s, and 
mines. Standard symlx>logy is used. Density of 
portrayal is related to chart scale, chart use, 
and the geographic area covered. 

18. Hydrography. Hydrography includes coast 
lines, oceans, lakes, rivers and streams, canals, 
swamps, reefs, ete. Density ia indicated toy 
reference to the principal or detailed drainage. 
Open water may toe portrayed toy water tint or 
vignette, or may toe left tolank. 

14. Vegetation* This is not shown on most 
small scale charts. Foreste and wooded areas 
in certain parte of the world are shown on some 
. medium scale charts. Some large scale charte 
* have park areas, orchards," hedgerows, and 
vineyards. 

16. Aeronautical information includes air- 
fields; electronic communications and naviga- 
tional faciUties such as radio toeacons, VORs, 
D.F. stations, and broadcast stations; ADIZs, 
compulsory corridors, restricted airspace, and 
warning note8;,lina8 of magnetic variation; and 
navigation' grids. 

The amount of detail, extent , of features 
portrayed, and the density of information shown 
on a chart are govenii* toy the designed 
purpose of the chart, and the altitude, range, 
tod aircraft performance category for ^ch 

er|c 



the chart was designed. In other words, an 
attempt has been made to .portray only that 
information which wiU toe ^ropriate to and 
significant for the altitudes and speed ranges 
utiUzed in accomplishing the types of missions 
for ^ch the chart was designed. 

CHART, SOURCE, 

CORRECTIONS, AND PROCUREMENT 

The importance of the availatoility ,of up-to- 
date Aeronautical Charts and FU^t Information 
PutoUcations at ATC faciUties cannot toe 
overemjdiaslzed,* 

Outdated or incorrect charts and putolications 
have toeen the source . of countless aircraft 
accidente and incidents. 

ACS are required , to posseps a thorou^ 
knowledge pf the procurement and maintenance 
of those charts and putolications required at 
their faciUties. \ - , 

"it is reaUzed that the responsitollity for this 
function is normally assig^d to the FU^t 
Plannii^ Approval Branch supervisor, tout it 
remains incumbent upon aU personnel assigned 
to this toranch to toecome proficient in this vital • 
area of fliglit safety. 

Requisitioning and Distritoution 

^ The DOD Catalog of Aeronautical Charts and 
FUgJit Information PutoUcations is alooseleaf-ty]^ 
putoUcation which contains six sections as follows: 

I. General information. 

n. Requisitioning and distritoution. 
. m. FUgJit information putoUcations. 
IV. Navigational charts. ^ I 

Y. General planning. 
VI. Special purpose. 

' Sections H, ffl, and IV contain information 
relating to this chapter. . Procedures utiUzed in 
the requisition and distritoution of aeronautical 
charts and putolications are found in Section II. 
Section III consists of a Ustii^ of all Flight 
Information Putolications availatole. Section IV 
contains a 14st of Navigational Charte. 

The catalog is kept current toy semiannual 
putoUcation of n^or replacementpfi^s containing 
changes or additions. There is also a classified 
DOD Catalog of Aeronautical Charte and Putolica- 
tions of-J|^milar construction for ordering 
classified chaMtt and putolications. 
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Whenever new or revised charts are needed 
by members of the naval service, all requests 
should be submitted on Form DD 1149 (shown 
in fig. 4-17) to the nearest Defense Mapping 
Agency Hydrographic Center Office or Defense 
Mapping Agency Hydrographic Center Depot. 

The general stocking pattern of the Defense 
Moping Agency Hydrogrq)hic Center distribution 
system is as follows: ^ 

1. 'DMA Hydrogr^hic Center Efepots,of \^*ich 
there are two: Clearfield, Utah, which supports 
the Pacific area and the continental U. S. (CONUS) 
west of the ^Mississippi River; Philadelphia, 
Pa., ^^*ich supports the Atlantic area and CONUS 
east of the Mississippi River. ^ 

2. DMA Hydrogr^hic Center Offices, of \viiich 
there are three to provide service to the west 
coast and Pacific area and three to provide 
service to the east coast and the Atlantic area. 
They stock and issue aeronautical charts 
and publications, selected periodicals, air 
Intelligence publications, and Army'maps. Addi- 
tionally, selected nautical chart portfolios and 
related publications ar^ stocked uncorrected 
for emergency issue. 

For complete mailii^ addresses, refer to the 
DOD Patalog of Aeronautical Charts and Fli^t 
Information Publications, section n. 



3. DOD Aeronautical Chart Bulletin Digest 
published semiannually which contains listings 
of current editions of charts on issue. 

Naval activities aare also provided with Mem- 
orandum to Aviators and NOTAMs which may 
include corrections to charts. 

For a detailed listing of FLIPs and other 
associated publications required at ATC Fligjit 
Planning facilities refer to OPNAVINST 3721.1 
(Series). 

A partial listii^ of these publications can be 
found in chq)ter 14 of this Rate Training Manual. 



Chart Maintenance 

Charts available at Fli^t Planning are kept 
current by the following publications: 

1.' DOD Aeronautical Chart Updating Manual 
(CHUM), \^ich contains: - 

•»* 

a. A cumulative listing of significant additions 
or corrections to be considered \\1ien using 
current editions of USAf/USN published 
aeronautical charts; 

b. Notices of special interest to aeronautical 
ch^rt users. 

NOTE: The CHUM should be made available 
to fli^t crews for use during preflig^t planning. 

2. DOD Aeronautical Chart Bulletin, published 
nionthly, which contains availability of new charts 
and "publications; new editions of previously 
published charts; discontinued charts; and notices 
of special use to requisitioners. 



Place 
Catalog. 
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FLIGHT PACKETS 



PURPOSE 



The purpose of a flight packet is to provide 
the pilot with the necessary tools (charts, 
approach plates, gas chits, flash^ni^ts, etc.) 
to complete the flight. 

Hieae flight packets (or nav kits, as they 
are more commonly called) are vitally important 
to each pilot as he prepares to depart on most 
^ types of flights. However, the mission of the 
fli^t, type of aircraft utilized, and the geographi- 
cal location of the station cause the contents 
of the flight packet to vary. 

. ASSEMBLY 

The following items constitute the minimum 
required articles to be included in fli^it packets 

1. Appropriate Flight Information Publical 
tions (FLIPS). I 

2. Navigation copiputer. 

3. Navigation Fli^t Log Forms. 

4. Appropriate aeronautical charts. 

Fli^t packets are maintained in the Flight 
Plannii^ Approval Branch for station aircraft 
only; that is, aircraft for \;i1iich the station 
commanding officer is reporting custodian or 
for i«^ich he has responsibility. .This usually 
limits the niunber of fli^t packets to 5 or less. 
Squadrons, units, etc., baaed at the facility 
maintain their own fli^t packets f6r their use. 

Normally, the pilot or a represpnt^itlye of 
his crew stops at the fll^t pla 
obtain a fli^t packet prior to 
fli^t plan. Figure 4-18. is a 
packet checklist. This form can 
or ^shortened to meet the needs of the station^ 
vThe pilot or his representative, when presented 
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NAVKIT/FLIGHT PACKET RECEIPT 
CNATRA-GEN 3710/3 (R«v, $.69) 





ISSUED BY 


Packet 1^6, 

*9 






RANK 


UNIT ATTACHED PHONE 


DATE 


^fAVIGAT^ON KIT 


MISCELLANEOUS EQUIPMENT 


ITEM 


OUT 


IN 


ITEM 


OUT' 


(N 


ENROUTE SUPPLEMENT /^F^ VFR 






WEIGHT AND BALANCE BOOK 






ENROUTE HI/LO ALTITUDE CHART [ 






LOAD ADJUSTER 






AREA ARRIVAL CHARTS 






COMPUTER 






APPROACH PROC. NEUS 






PLOTTER 






APPROACH PROC^SEUS 






DIVIDER SET 






APPROACH PROC. NWUS 






CHRONOMETER 






APPROACH PROC. SWUS 






SEXTANT 






AERODROME SKETCHES 






FLASHLIGHT, 






FOREIGN FLIP SET HI/LO 






IFR HOOD 












PENCILS 












UNSAT MATERIAL REPORT (UR) 
NAVAIR FORM 13070/5 



















DD FORM \249 




TO BE COMPLETED BY PILOT (If any of abov 11 sfmd document* us*d) 



The procarcmcnl documents dieckcd^above wcrcascd and copies are attached. Unless otherwise indicated 

below, no other obligations were incarred by me dilfing the period from ' 

lo_ 



PILOT'S S;GNATURC 



DATE 



201.91 

Figure 4-18. — Flight packet checklist. ' 
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one^^of these forms, fills out the top portion. 
Then the Air (Sontrolman can quickly assemDle 
those items that the pilot or his representative has 
Indicated as being required for the particular 

A checklist such as shown in figure 4-18 
not only allows tiie pilot or his representative 



to select the items deemed necessary for the 
flight hut also greatly reduces the chance^of an 
item being left out. In addition, the form serves 
as a temporary custody receipt. This is very 
important, as the value of the items that mi^t 
be included in a fligjit packet may vary from a 
few cents to several hundred dollars. 
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CHAPTER 5 

FLIGHT SERVICES 



The ImporUnce of the assistanca provided 
to pilots by Air Controlmen assigned to the 
flight planning/approval branch of an Air Traf- 
fic Control Facility cannot be overemphasized* 
There are countless numbers of incidents and 
accidents on record which could have been 
averted had the AC Scrutinized a flight plan 
more thorouj^y for completeness or discrep- 
ancies and relayed a particular item of im- 
portance to another airport. A careful stud/ of 
this chapter and the references cited in it, 
coupled with close attention to detail, will^s- 
sist you in becoming better prepared to carry 
out your assigned duties in this important phase 
of air traffic controU 

FLIGHT HANDLING 

The i)ilot in command of a flight is responsi- 
ble for assuring that the appropriate flight 
service agency will be furnished with the essen- 
tial elements of the flight plan as initially 
proved and a takeoff reix)rt. Delivery of a 
properly prepared flight plan-form^ to dirty per- 
sonnel at an^ established base operations office 
at the point of depaxrture relieves the pilot of 
such responsibility* The local clearance au- 
thority must thdn ensure that the appropriate 
flight service agency is furnished the flight plan 
and takeoff report by duty persoimel upon ac- 
ceptance of the flight plan-form* 

' The pilot in command is also responsible for 
assuring that the appropriate flight service agency 
win be. fumifshed a landing report (oloseouQ 
upon arrival at destination. Delivery of a copy 
of an executed flight plan^fjtorm to destination 
base operations duty personnel satisfies this 
re^xmsifaility. The local' flight olearance au- 
thority^ must then ensure tbld Aity personnel^ 
furnish tbe^ apprcqpriate flight service agency 
with the lidding report upon acceptance ol^.tfie 
flight plan-form,. 
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PREFUCBHT PLANNING BY PILOTS 

OPNAV Instruction 3710.7 (Series) states 
that; "Before commencing a flight, the pilot in 
command shall familiarize himself with all avail- 
able information appropriate r to the intended 
operation* This information shoidd include but 
is not limited to. available weather reports and 
forecasts, NOTAM, fuel requirements, alterna- 
tives available if the flight cannot be completed 
as planned, and any anticipated traffic delays.'* 

The pilot in command of a naval aircraft, or 
group of aircraft proceeding as a imit, must 
prepare and submit to the local ATC Facility a 
flight plan appropriate for the intended opera- 
tion except: 

'1. Flights of urgent military necessity. 
2. Student training flights under the Juris- 
diction of the Naval Air Training Command for 
which adequate flight guard is provided. 

Although the overall responsibility for pre- 
flight planning rests with the pilot in command, 
the Air Controlman, as has been previously 
noted, shares in this responsibility. You must 
ensure that charts and publications are up to 
date and available for the pilot's use and you 
must remain abreast of recent changers which 
affect the safety of flight. 

FLIGHT PLAN FORMS 

DD Form 175 

The DD 175 Military Flight Plan (fig. 6-1) 
must be t^sed for all flights within the North 
American (NAM) BegioQ and the Honolulu and 
San Juan domestic control areas. 

NOTE: The NAM Beg^on includes the Conti- 
nental U.S. and Canada to the North Pole» 

Flights departing from U.S. installations not 
having a military base operations facility may 
use FAA Fligjxt Plan Form 1233-1. 

Instructions for completing the DD Form 175 
are contained in the FLIP Planning Manualt 
Section n. 
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Figure 5-1. — DD Form 176. 
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''DD Form 175-1 
(Flij^t Weather Briefing) 

This form is hot utilized as a flight plan by 
pilots, but since it ia so closely associated with 
the planning phase of Ilight it will be discussec 
at this time. 

1. GENERAL. Pilots are responsible for/e- 
viewing and bejingfamlliax with weather condinons 
for the area lii which th$ flight is contemplkted* 
Where Naval Weather Services are available, 
weather briefings shall be conducted by a quali- 
fied meteorological "forecaster. They may- be 
conducted In person or by telephonic, auto- 
graphic, or weathervislon means, 

2. FUGHT WEATHER BRIEFING FORM. A 
DD ^orm 175-1 (FUght Weather Briefing), (fig. 
5-2), shall be completed for all flights to be 
conducted in accordance with Instrument flight 
rules, when military weather services are avail- 
able. The forecaster shall complete the form 
for briefings conducted in person and for auto- 
graphic briefings. It Is the pilot's responsibility 
to complete the form for telephonic or weather- 
vision briefings. For VFR flights using the 
DD-176, the following certification on the flight 
plan may be used. In - lieu of ^ completed DD 
Form 175-1; 



JZ, FLIGHT 



BRIEFING VOID 

AS PLANNED CAN BE CONDUCTED 
UNDER VISUAL FLIGHT RULES. 
VERBAL BRIEFING GIVEN AND 
HAZARDS EXPLAINED, 



(Signature of forecaster) 

AGs should assist pilots in ensuring that the 
weather briefing is sUll vaUd at takeoff. The 
weather briefing void time is normally one-half 
hour after estimated time of departure '(ETD), 
Except under unusual circumstances, this should 
not exceed 2 hours from the actual time of 
weather entries on the DD Form 175-1. Methods 
of checking weather briefing void times vary 
between facilities, but mpst require that the, 
void time be included on the flight progress 
strips (discussed later in this chapter) used to 
maintain a file of cwrent air operations. 

Daily FUght Schedule/ 
Abbreviated DD Jlorm 175 

Clearance authorities may authorize the use 
of the daily flight scliedule or an abbreviated 
DD Form 175 signed by the pilot in command, 
with the word LOCAL contailned in the route of 
flight block, for clearing aircraft for flight 



within the established local flying area and 
adjacent offshore training areas provided that 
the following conditions apply: 

1. Sufficient information is Included to sat- 
isfy the needs of the local facility which guards 
the fll^^tj^ 

2. iftS^ operations maintains cognizance of 
each flight and is responsible for initiating any 
overdue action or in-flight advisory service 
necessary. 

3. Completed flight schedules are retained 
In base operations files for 90 days. 

4^ Flights are not conducted IFR within con- 
trolled airspace except as jointly agreed upon 
in writing between the local command and tbe^ 
air traffic control agency Concerned. 

DD Form 1801 — DOD International 
Flight Plan 

DD Form 1801 is utilized for flights plan- 
ning to operate In International airspace In ac- 
cordance with International Civil Aviation Or- 
ganization (ICAO) niles. ^ 

This flight plan is used when' flight will 
originate within the North American Region 
(NAM) and proceed nonstop beyond the NAM 
region and for all other flights outside of the 
NAM region. 

Detailed information pertaining to the DD 
Form 1801 and ICAO flight plans is contained in 
FLIP Planning, General Planning Section. 

Handling of Flight Plan Forirs 

Approval of flight plans for aircraft of other 
military services must be m accordance with 
the Individual service directives for those air- 
craft. FAA regulations are utilized to govern 
approval of flight plans for civil aircraft. 

The concurrence of the pilot in command Is 
required prior to any modification of a written 
Flight Plan Form. 

It should be noted that copies of the flight 
plan and weather forms must be retained on file 
at the point of departure for 3 months; the same 
applies for copies of these forms turned in at 
point of landing. 

STOPOVER FUGHT PLANS 

Flights which involve en route stops within 
the United States are authorized to utilize a 
^single DD Form 175, provided that the following 
procedures are followed: 

1. The DD Form 175 is prepared In accord- 
ance^ with the applicable Instructions contained 
in the FLIP (Planning). 
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Figure 6-2.— DD Form 175-1. 
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2» A Weather and NOTAM briefing for the 
planned route of flight is obtained. Weather 
data entered on the DD Form 175-1 must indi- 
cate forecast conditions for each leg of the 
flight, destination, and each alternate (if re- 
quired). In addition, pilots are required to main- 
tain a check as necessary to ascertain if an 
aviation severe weather forecast (WW) has de- 
veloged or is forecast along the proposed route 
of flight. 

3. Ensure that the weather at each point of 
intended landing and the alternate (if required) 
is equal to or better than tSb minima pre- 
scribed in OPNAV Instruction 3710J (Series). 

4. No chai^ge of the pilot in command of the 
aircraft as originally filed is made. 

5. When a change of passengers or crew oc- 
curs, a corrected manifest must be available at 
the en route station where the change takes place. 

6. Weighty and balance requirements are ad- 
hered to. 

7. When conducting IFR Operations after the 
first leg of flight, the pilot must notify the Flight 
Service Station (FSS) serving the next stopover 
point of his ETD from that field. 

8. The pilot must obtain an IFR clearance 
from ATC at each stopover point if one is 
required. 

9. A revised flight plan VOID time must be 
filed with the appropriate FSS if required. 

NOTE: For all stopoyer flights, a VOID 
time is entered in remarks. Such VOID tinies 
are computed by adding the ETE for each leg 
of the flight and the total estimated ground 
time for all stopovers to the ETD as entered 
on the flight plain; e.g., **VOID 6+05.'' 

10. In the event the flight is terminated at an 
intermediate base, the pilot is required to ensure 
that the balance of the original flight plan is 
closed out. 

With regard to item 6 concerning Stopover 
Plight Plans, although ACs are not normally 
concerned with the weight and balance require- 
ments for military aircraft, a brief description 
of the pilot's responsibility in* this vital area 
included to acquaint you with this requirement. 

Requirements iqr aircraft weight and balance 
control are contained in NAVAIR9YSC0M In- 
struction 13060.2 (Series) and the NATOPS Flight 
Manual for the particular type aircraft involved. 
Those directives specify the maximum operating 
weights, center of gravity limitations, and re- 
strictions. 

Aircraft are classified as lA and IB (attack, 
fighter, and trainer) with the majority of patrol 



and cargo aircraft lining class 2. The respon- 
sibility for ensuring safe loading of class lA 
and class IB rests with the reporting custodians. 

The pilot in command of a class 2 aircraft 
certifies by his signature on the DD Form 175 
that the aircraft*s weight and center of gravity 
will be within safe limits at the time of takeoff 
and remain so for the duration of the flight. 
Such a pilot will submit a completed weight and 
balance form (DD Form 365F) (fig. 6-3) which 
represents the actual loading ,of the aircratt.- 
with the Db^orin 175 or, by his signature, 
certify th^t^a completed DD Form 365F, dated 
within ^Cpraviqus, 3. months, and which. repre*. 
sents the actual loading of the aircraft, is on 
file at the aircraft's home base. 

When a DD Form 365F is filed with 
proval authority it should be retained for a 
period pf 3 months. 

SHORE/SHIP OPERATIONS 

Pr^9£><$<LQig^t |?:om.a.si9re^activlty*,to*a * 
ship operating in an offshore area when a land- 
ing aboard the ship is intended, the pilot in 
command must file a flight "plan. A DD Form 
175 is required 'for IFR flight. A daily flight 
schedule or abbreviated DD Form 175 may be 
used for VFR flight. 

Prior to flight from a ship operating in an 
offshore area to a shore activity where a land- 
ing Is intended, the pilot in command must file 
a flight plan with the ship.^The ship will;celay, 
the fUghe^Kn^ th§ sBoi:e\ctr)«t3^. if naooi^- 
mimications link is available, the pilot shoulcf ^ 
file his flight plan with the nearest shore ac- 
tivity by radio as-soon as- possible af|er takeoff 

Clearing authorities and, subsequently, dutyl 
personhel at base operations, are responsible 
for ensuring timely handling of flight movement 
information for each ship/shore operation. 

Flight suspense for search and rescue pur- 
poses becomes the responsibility of the desti- 
nation .activity after acknowledging receipt of 
a flight plan. 

When such flights will penetrate ,or operate 
within an ADI2 or DEWIZ (discussed in chapter 
3) the appropriate air defense command must 
idso be informed of the operaCtion. 

FLIGHT PLAN CODES 

Various codes are esta|;>lished concerning 
highest rank aboard, VIP honors requested, and 
cargo/passenger control information for the pur- 
pose of brevity when processing information 
contained in the remarks section of a DD Form 
175. (See fig. 5-1.) AGs are responsible for 
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Figure 5-8. — DD Form 865F. 
-74 



80 



201.6 



Chapter 5— FLIGHT SekVICES 



ensuring that timely action is effected and ap- 
propriate personnel are made aware of such 
information. 

Since these codes are quite lengthy and sub^ 
ject to relatively frequent changes, they are not 
listed in this training manual. The AC should 
refer to a current edition of Flight Information 
Publication, Planning, Section EL, for accurate 
and complete information contained in flight 
plan codes. OPNAVINST 3722.8 (Series) is also 
a good reference for flight plan codes. 

RELAY OF FLIGHT DATA' 

A Flight Service , Station (FSS) is a facility 
within the National Airspace System (NAS) having 
the priniQ responsibility for en route communica- 
tions wi'th VFR flights, assisting lost VFR air- 
craft, and accepting and closing flight plans. 

Services that FSSs provide, in addition to 
the services already mentioned, are the dis- 
semination of Notices to Airman (NOTAM), as- 
sisting in the search for missing VFR airjcraft, 
and operating the national teletypewriter sys- 
tems. 

An agreement between the FAA and Depart- 
ment of Defense (DOD) provides fh^ the FAA 
assume certain communications functions deal- 
ing with military flight plans and related mes- 
sages. Designated FSSs, called tie-in stations, 
are connected to adjacent military bases by 
local interphone for handling traffic. This does 
not include flights to from carriers, vjhich 
are handled via Navy cqgimunications. 

The FAA uses two*^interphone systems for • 
the purpose of rapid voice communications. 
Service F is an interphone system which con- 
nects ARTCC^imd associated terminal facilities 
for handling IFRmdVBment and control messages 
which are tim9-?cr^cal. Flight Service Inter- 
phone is the landline connection between tie-in 
stations and adjacent military bases to handle 
messages between such stations for entry into 
the teletype circuit. 

Interphone Procedure 

The equipment used with interphone systems 
varies acco2:ding to local requirements; i.e., 
loudspeaker, handset, headset, manual signaling 
^ by use of pushbutton, key, or dial, etc. Generally, 
I naval facilities have a loudspe^aker at the neces- 
sary control positions which must be monitored 
continuously since they will be called by voice. 
To call the center or flight service (tie-in 
FSS), there is usually a pushbutton or dial to 
engajge which, activates a buzzer or light at the 
facility calle4j ^There may be several stations on ' 



one circuit, all of which may be called by voice 
except the center or flight service. Each termi- 
nation on the line has a transmit and receive 
capability. Voice recorders may be, installed to 
monitor and record the systems. 

Standard phraseology must be Used on the 
interphone systems. Messages, are terminated 
wlQi operating initials (locally assigned all AGs). 
^The following are examples of interphone opera- 
tion: 

1. Tower . . . (Signals the center mandally). 

Center OAKLAND CENTER, 

Tower ALAMEDA TOWER, 

REQUEST CLEARANCE NAVY SIX ONE EiGHt 
THREE FOUR. mr^ 

Center ATC CLEARS 'NAVY 

SIX etc., .... MB (operating initials). 

Tower .... BR. 

2. Center BRUNSWICK APPROACH 

CONTROL, ^OSTON CENTER, -ESTIMATE. 

Approach Control . . . . . BRUNSWICK 
APPROACH CONTROL, GO AHEAD. 

Center NAVY ONE TWO ONE SIX 

^ONE, ESTIMATING etc., . . . RW. 
Approach Control . . . ST. 

3. FSS WHITING OPER/\TIONS, 

FLIGHT SERVICE, FLIGHT PLAN. ^ 

Operations ♦ . . WHITING OPERATIONS, 
GO AHEAD. 

.FSS NAVY SIXONETWOONE 

TWO, Fi;.IGHT OF THREE etc. . . . WW. 

Operations . . . . AZ. 

. * 4. Operations (Signals flight service 

manually) 

FSS ... . FLIGHT SERVICE. 

Operlitions . . NORFOLK OPERATIONS, 
ARRIVAL. 

/FSS ... GO AHEAD.' 
Operations (arrival message) CB. 

FSS . . . BC. , 

Clear enunciation is necessary at all times. 
Words should be spoken directly into the inter- 
phone instrument in a moderate tgne of voice. 
The transmitting operator should not speak faster 
than the receiving operator can accurately copy. 
Spelling is not necessary uiiless a word is 
peculiar or seldom used. When spaUing is neces- 
sary, use the phonetic alphabet discussed in 
chapter ll of this Rate Training Manual. 

PRIORITY OF INTERPHONE COMMUNICA- 
TION.— Only those messages necessary, for air 
traffic control, contributing to air safety, or 
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directly rolnted to aircraft movements are au<» 
thorlze4 on the interphone systems. Priority 
of such messages , is established a?, follows: 

1. First priority^— Emergenoy messages in~ 
eluding ei^sential information bn jdrcraft aOOi-* 
dents or suspected acoidents/^i^ter an tictual 
emergency has passed* a lower priority should 
be given messages relating to an. accidents 
'2. Second priority— Clearances %nd control 
. Instructions. 

3. Third priority— Moveniibnt |uid control 
messages using thefoUowing order of preference 
whan possible: 

• * 

a. Progress reports. 

b. Departure or arrival reports. 

c. Flight plans. 

4. Fourth priority— Movement messages on 
VFR aircraft. 

' . '» ' . 

NOTE: The words EMERGENCY or CON- 
TROL are used for interrupting lower priority 
messages when necessary. 

ACs should refer to OPNAV Instruction 3722.8 
« (Series)* FAA Flight Services Handbook 7110.10 
(Series), and Terminal ATC Handbook 7110.8 
(Series) for possible changes or more d^iii^ed 
information on interphone procedures. 

Teletype Procedures 

The FAA uses a teletype system jSSfied 
Service B to handle coihmimications require- 
ments of aircraft movement and control mes- 
sages. The system consists of two separate 
teletype networks, Area B and Center B. A|m 
^ circuits are .generally, arranged servS 
^RTCG^eas in the conterminous U.S.4AII FSSs 
are <m an Area B circuit and those FSSs desig- 
nated as tie-in stations actually enter military 
messages on the FAA teletype circuit for adja- 
cent military bases. ARTCCS use Center B to 
handle emergency and IFR movements and con- 
trol messages addressed to other centers. 

A related circuit, called Military B, con- 
nects most base operations with ARTCCs for 
transmlting proposed IFR flight plans. 

^ Equipment and procedures for transmitting 
IFR flight plans via teletype may vary at dif- 
ferent ATC facilities. However, required items 
of information to be relayed are normally stand- 
ards 

An example of a proposed IFR flight plan 
teletype message, utilizing; the data contained^. 




in the sample DQ Form 175 (fig. 5-1) Is as 
follows: ^ V . • 

ZEM MEM 0715121 FP W4M157 TS-'2A/B 
0170 NQA PO800 100 NQA V9 JAN Vll 
MOB V242 BFM V198 NUN NPA^ 

Figure 5-4 shows a typical teletypewriter 
unit which Is utilized to send and receive flight 
plan messages. 

FLIGHT PROGRESS STRIPS 

Flight progress strips Are used to post cur- 
rent data on air traffic and clearances required 
for air traffic control and air traffic services. 
Terminal facilities providing approach control 
service must use the flight progress strips as 
listed in FAA Handbook 7110.8 (Series). At 
some locations these strips are also used In the 
tower and flight planning/approval branches for 
recording data In a manner prescribed locally. 

Presently one type of form is utilized to re- 
cord flight data for both arrivals and departures: 
FAA Form 7230-8 (7-70). Figure 6-5 shows a 
fli^t progress strip with each box niunbered 
for the purpose of explaining each part as It 
pertains to either an arrival or a departure. 

The following numbered Items are appropri- 
ate entries In the correspondingly numbered 
boxes on the flight progress sti^lp: 

ARRIVALS: 

1. Aircraft Identification. 

2. Revision number (FD^P locations only) 

3. Number of aircraft, if more than one type 
of aircra^ and suffix Indicating any spe- 
cial equipment; e«g«i DME^.transponder^ 
etc. . 

Note: When the maximum allowable tal^- 
off wei^t of the ^craft is 300,000 lb. or more, 
enter the symbol **H/" as % prefix to the 
type aircraft designation; e,g., H/C-5, H/C-141# 

4. Computer identification number, ^if re- 
quired. 

5. ^condary radar (beacon) code assigned. 

6. Previous fix (FDEP locations only) or 
Inbound alirway. 

7. Coordination fix. 

8. Estimated time of arrival ai the coordi- 
nation fix or destination airport. 

9. Altitude (in hundreds of feeQ and remarks. 

9A. Destination airport. 
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Figure 5-5.— Fli^it progress strip. 



10. through 18, Enter data as specified by 
Facility Directive. Radar facility person- 
nel TlBed^^ enter data in these spaces 
except when nonradar procedures axe used 
or when radio recording equipment is 
inoperative. 

DEPARTURES: . . 

1. Aircraft identification. 

2. Revision number (FDEP locations only) 

3. JNumber of aircraft;, if more than one, type 
of aircraft and suffix indicating any spe- 
cial e(fdpment; e.g., DME, transponder, 

^ etc. ^ 

liOTE: When tlie maximum allowable takeoff 
weight of the '^rcraft is 300,000 lb. or more, 
enter the symbol **H/'' as a prefix to the type 
aircraft designation; e.g., H/C-5, H/C-141. 

4. Computer Identification number, if re- 
quired. 

5. Secondary radar (beacon) code assigned. 

6. Pi;oposed departure tipie. 

7. Requested altitude. 

8. Departure airport. 

9. Route, destination, and remarks. 
' 10. throu^ 18. Enter data as specified hy 

Faplllty Directive. Items such as departure 
time , runway used for takeoff, check marks 
to Indicate Information forwarded or re- . 
layed may be entered In these spaces. 

Recording Flight Data 

Only authorized control Information symbols, 
abbreviations, and phrase contractions should 
be used for recording position reports, air traf- 
fic clearances, and Instructions on flight pro- 
gress strips. Plain language, abbreviations or 
contractions contained In FAA Contractions H^- 
book 7340.1 (Series), and ccAittol InformatlDn 
symbols contained In FAA Handbook 7110.8 
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(Series) must be used as necessary so that any 
written message may be read and understood. 

The following list Includes J5)proved i)re- 
flxes used In^njunction with the serlalHumber 
to Identify the branch of mlUtary service, to 
which the aircraft is attached. These prefixes 
are iqppropriate for use In box , number 1 on 
flight progress strips. 
Prefix ^ " ^ Branch 

A ..... • U.S. Air Force 
C . . . U.S. Coast Guard 

q\ Army or Alr^National Guard 

VM ! ! ! . . U.S. Marine Coips 

R U.S. Army 

VV U.S. Navy 

CAF .... Canadian Armed Force 
CAM .... Canadian Armed Force 
(Transport Command) 

The following Ust Includes wpptaved military 
mission prefixes which may be used with or In 
place of the prefix Indicating branqh of service 
that may be used In .conjunction with the air- 
craft serial number. These prefixes are ^ 
proprlate for use In box number 1. 

Prefix - Mission 

E Medical Air Evacuation 

L ! ! ! . . . LOaAIR(USAF Contract) 

S * ^clal A^r Mission 

M ] MAC (MlUtaiy Airlift Command) 

F ! ! . . . . Flight Check 
The' following list Is ajpproved aircraft equip- 
ment suffixes to Indicate that an aircraft has 
transponder DMp, RNAV, or TACAN-only navi- 
gational capaWUty. These suffixes are used 
Jollowlng a slant mark {/) after the aircraft 
type. They are appropriate, for use in box num- 
ber 3. 

Suffix Meaning 

/X Transponder with no-code capa-j 

. WUty. 
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/T 
/U 

/to 

/L 
/B 
/A 
/M 
/i4 
/P 

Vc 

/F 
/S 
/W 



Transponder with 64-code capa- 
biUty, 

Transponder wltti 4,096-cdde 
capability^ - ^ 

DME,. and transponder with no- 
code capability. 

DME, and transponder with 64- 
code capability, 

DME, and transponder with 
4,096-code capability. 

TACAN-only, and transponder 
with no-code capability. 

TACAN-only, and transponder 
with 64-code capability. 

TACAN-only, and transponder 
with 4,096-coda capability. 

RNAV and transponder with no- 
code capability. 

RNAV and transponder with 
4,096.code capability. ^ 

RNAV and transponder with 64- 
code capability. 

RNAV and no transponder. 



Figure -^€^6 shows control information sym- 
bols used for recording clearances, instructions, 
and information on fUj^t progress strips. Some 
of the symbols can -be used in various .boxes 
on both the departure and arrival fli^t progress ^ 
strip; however, the most-i^onsistent use of these 
symbols may be in box number 9 on the flight 
progress strip where the ATC clearance to be 
issued to a departing IFR aircraft is recorded. 

The following list includes approved clear-, 
ance abbreviations used to record a particular 
clearance issued or to be relayed to an air- 
craft, or the status of a clearance. These ab- 
breviations may be used, in various boxes 
flight progress strips. 



on 



Q • . . • Cleared to fly (courses, quad- 
rants, radlals) within 

miles frorrf (location) ; 

T Cleared through (for landing and 

takeoff throu^ intermediate 
point). - 

V . . . ^ . Cleared over the fl:^ 

X ... I . Cleared to cross (airway, route, 
radial) at (point). 

Z . . . . . Cleared lo towef^ jurisdiction* 

The following listed miscellaneous abbrevi- 
ations are used mostly by approach control; 
however, there are occasions when control tower 
operations make use of them. 

Abbreviation Meaning 

CT Contact approach. 

I Initial approach. 

F Final approach. 

JP Jet penetration, 

MA Missed approach. 

SI Stralght-in approach. 

TA TACAN approach* 

TL Left turn. 

TR Right turn. 

VA Visual approach. 

VR , .\ . , , VOR approach. 

FM Fan marker approach. 

IliS / Il^S approach. 

OTP VFR conditions on top. 

PT ..... ; Procedure turn. * 

RX Report crossing. 

SA Surveillance approach^ 

^PA Precision approach. 

Figure 5-7 shows the standard recording 
procedure for hand-printed characters on flig^bt . 
progress Stripsi 

ATC Clearances 



Abbreviation Meaning 

A Cleared to airport (point' of In- 

tended landing). 

B Center clearance delivered. 

C ATC clears (when clearance re-;^ 



With a proposed IFR flight plan on file, the 
AC on duty at the ground control position in the 
control tower, clearance delivery, or departure 
control position, as appropriate, will request 
an ATC clearance from the^ ARTCC when "the 
pilot calls the tower for taxi Instructions or 

*w . requests his V clearance. ATC clearances, ad- 

layed through Vnon^^ requests must be relayed verbatim. 

> Pility). \ The following is an example of an ATC^ 

D Cleared to depart from the fiiu ^^Q^^<^ received via Service F from tbtf' 

p Cleared to the fix. * - C ^^^^^ ^ ^ proposed IFR flight plan shown 

H . . , ^Cleared to hold and Instrucfeons' ^^8^^® 

^5 ♦ ''NAVY FOUR MIKis' ONE FIVE SEVEN 

* ^, ^ *^ ^ CLEARED TO THE NAVY PENSACOLA AIR- 

■N . , . . . Clearance not deUvered. ^ PQRT AS FILED MAINTAIN TEN THOU- 

O Cleared to the outer marker. \ SAND SQUAWK 0*E ONE ZERO ZERO 
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t 


'Climb and maintain 




I>e8cend and maintain 




Cnilae • 




At 




Cro«8 




Maintain 




Join or intercept airway/Jet route/track 
or course 




While in controUed nin^ct) 


A 


While in control area 


-A 


. Enter control ar^ 




Gut of control area 




Cleared to enter control «one (direction) 


(arrow may indiaite direction aircraft 
JUi entering control wme, boweter, ap- 
propriate letter shaU foUow the 
mnW) maintain SDecial VFR/IFB 
conditions, (altitude, if appropriate), 
while in c<mtrol zone 




Cleared to depart control asone (direction) 




(arrow may indicate direction aircraft 
will depart control zone, howerer, ai^ 
propriate letter shall foUow the 
symbol) * mainUln BptcM VFB/IFB 
conditions^ * (altitude, if appropriate). 




while in controli^ne 


Cleared through control zone from (di- 


rection) to (direction) (arrow may 
indicate direction of flight,' howerer, 
appropriate letters shall foUow the 
symbol), mainUin special VFK/IFE 
conditions (altitude, if appropriate), 
while In control tout 


® 


Local Special /VFB operations In the 
Tldnlty of (name) airport are au- 
thorized until (time). , Maintain 
Special VFR conditions (altitude, if 
appropriate) i 


> 


Before 


< 


After or past 





Xssfl jnf 


T-»( ) 


Depart (direction, If spedfled) 


/ 


Until 


( ) 


Alternate Instructions 


Beatrlction 


Bestrictlon 




At or below 


4- 


At or aboxe 


— (duh) 


Trook — to (route or altituae) 


v< . 


Clearaiice TOld if aurcran nor on »rouuu 


by (time) 




PUot canceled lll^t plan 


/ 


Information forwarded (indicated Infor- 
mation forwarded as reaulred) 


(Si 


Other than aasigxked altitude reported 


(cirde reported altitude) 




DUS holding (use wttli mUages) 

(Upper figure indicstes distance from 
station to DME fix, lower figure indicates 
length o1 holding pattern. In this example, 
the DME fix"is 10 miles out with a 6 mile 
pattern indicated.) 




(mL) (dir.) 


DMB arc of VORTAC or TAOAK 
CkmUct -(facility) on (freouency) (time. 


( (Freq) 


fix, or altitude, if appropnaie;. i*"- 


amrt f hA frMmencT onlT when It Is other 
than standard) 




Radar contact 




RiT^ar serrice terminated 


V 


Radar contact lost 


%■ 




handoff completed) 


RV 


Radar Tector 




Pilot resumed own narlgation 


W (red) 


Waminff 


B (red) 


Emergency 


ALT (red) 


Inappropriate altitude/flight lerel for di- 


recUon of flight CUnderlfne assigned 
altitude/flight lerel In red). " 



00 finnbol .r abbrerUtlon Ii required. 

None 2.— tJse an "X" to delete a climb and roalnUIn or detcend and malij^In arrow. 



Flgure^5-6,— Control Information eytntools. 
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Hand 




• 

Hand 




Kind 




Hand 


Typed 


Printed 


lyped 


. Printed 


lyped 


Printed 


lyped 


. Printed 


A 


A 


J 


J 


S 




1 


J . 


B 


IB 


K 


K 


T 


r 


2 


I 


C 




L ^ 


L 


U 


u 


3 


3 


D 




M 


M 


V , 


V 


4' 




* E 


£ 


N 


N 


W 


w 


5 


S 


F 




0 


O 


,x 




6 


€ 


G 




P 


P 


Y 


r 


, 7 


7 


• H 


N 


Q 


Q 


' Z 


e 


8 


8 


■Id- 


I 


R 


R 


9 


0 


9 


9 



^ ' ■ \ • 

-Underline "S s" and cross zeros vAen a controller believes a misunderstanding 
might occuor, » . . 



Figure 5-7,— Recording of hand-printed ohttjacters. 




AFTER DEPARTURE CONTACT MEMPHIS 
CENTER. HOTEL ROMEO/' 

Figure 5-8 is a completed fli^t progress 
departure strip on which the clearance is re- 
corded using a^ropriate symbols and 
contractions. 



VFR FLIGHT HAND! 



When a pilot delivers a DD Form 175 to 
base opej^^atlons and subsequently departs, the 
AC on duty must transmit the necessary infor- 
mation to flight service to be entered on the 
Area B teletype circuit for transmission to 
destination. All flights are held in suspense, 
or kept Hrack of (until the aircraft lands),' for 
the purpose of search ind rescue service. , The 
followli^ is a brief discussion of what tran- 
spires from d^arture to arrival to give the AC 
an idea of the entire operation. 



All messages concerning flight movements 
must be transmitted to flight service within 5 
minutes after the- ?;»equired information is re- 
ceived. , 

Flight Notification Message 

After an aircraft has departed or before 
actual departure for flights of short duration 
with mutual agreement, the following informa- 
tion from the flight plan must be transmitted to 
flight service: 

1. Type of flight. 

2. Aircraft identification. 

3. Type of aircraft/special equipment suf- 
fix. (Include number and type if a formation 
flight.) 

4. Point of departure, 

5. Point of destination. 

6. Estimated time of arrival (ETA), at des- 
tination. 



VV4M/S7 :. 


//oo . 


NQA 




OS- 






FAArOKM 72 90-1(7-70) 


0^00 
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2/ 
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ERIC 



Figure 6-8.— Completed flight prog^ese-Btrip (Departure), 
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7. Remarks (VIP and passenger/cargo in- 
formation) • 

The FSS will then relay a flight notification 
message to the tie-in FSS serving the destina- 
tion airport ajad will, hold the fli^t in suspense 
until the desttnation FSS acknowledges the mes- 
sage« If an acknowledgment for a flight notifi- 
cation message is not received from the desti- 
nation FSS within the following time limits, FSS 
personnel may use regular telephone to assure 
delivery: 

1. Before ETA, if estimated time en route 
(BTE) is 30 minutes or less. 

2. 30 nainutes after 'departure if the ETE is 
between 30 minutes and 2 hours. 

3. 1 hour before ETA, if the ETE is 2 hours 
or more. 

4. 30 minutes after departure if the mes- 
sage contains VIP/RON (remain overnight) in- 
formation. 

When destination tie-in FSS acknowledges 
the flight notlficaticgi message, the departure 
FSS then flies It In a completed file. The desti- 
nation FSS relays the message to the destination 
airport £md holds the flight In suspense until an 
arrival report Is received from the destination 
airport. 

Stopover Flights 

Flights which hiclude stopovers en route to 
final destination are handled basically the same 
as VFR flights with the following exceptions: 

!• The point of the first stopover and an 
ETA (in lieu of ETA at destination) at that point, 
followed by -each stopover point and ETE in 
order of stops and destination, is included in the 
original flight notification message, 

2. Each lnter)6riediate tie-in FSS will: 

a. Acknowledge receipt of departure mes- 
sage. ^ ^ 

b. Notify Base Ops of the inbound. 

c. Suspend the message until an arrival 
or closeput Is received or take the necessary 
action If overdue. 

d. When received, forward a departure, 
time (o the ,tle-ln FSS^ for the next stopover 
point andx)btain an acknowledgment. 



DcfBflnatlon tie-in FSS will take the same 
action as -the intermediate FSSs except that 
the flight plan Is closed out when an arrival 
report Is received from destination Base Ops, 
or If no further Information, such as departure 
time. Is received from the preceding stopover 
point by the message VOID time. 

En Rout$ Changes ' 

FU^t service stations, when adv^d of a 
change In ETA or flight plan (VFR to IFR) by 
an en route aircraft, will forward this Informa- 
tion, or any other dafa requested by the pilot, to 
the destination station. ^ 

The FSS will transmit a revised flight notifi- 
cation message, \yhen a change In destination is 
received, to the departure point and to the orig- 
inal and new^ destination. The message will 
Include the type flight plan, aircraft type and 
Identification, departure point, original desti- 
nation, and the time and position when the air- 
craft requested the change. Included will be the 
words' **CHG DESTN," new destination, ETA, 
and any pertinent remarks. 

Arrival Reports 

Arrival reports are not transmitted to the 
departure FSS unless an aircraft arrives for 
.which a flight notification message was not re- 
ceived. In such, cases, AGs at the destination 
airport must provide the tle-ln FSS with the 
aircraft Identification, point of departure, and 
time of arrival to be relayed to the departure 
tle-ln FSS and finally to the departure airport. 
Arrival reports are also required for overseas 
flights and special military flights of Presi- 
dential or Vice Presidential aircraft. An ex- 
ception- Is that In Alaska an arrival report Is 
required on a military aircraft when departui^j^ 
Is from a military base. 

IFR FLIGHT HANDLING 

/ * 

Federal Air Regulations require, in part, 
that a flight plan bfr filed and an ATC clearance 
obtained prior to operation within conti^olled 
airspace in accordance with Instrument fll^t 
rules. * 

When a pilot flies an IFR flight plan with 
base operations, the AGs on duty must trans- 
mit the proposed, IFR flight plan message to the 
ARTGG In whose area the IFR flight originates. 
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The message may be sent to the ARTCC via 
Military B teletype (Area B may be used through 
flight service in some cases) if the aircraft's 
proposed departure time is 30 minutes or more 
(15 minutes if cejiter is computer-equipped) 
from transmittal time. If time is critical, the 
message is transimtted via interphone (Service 
F). Any subsequent change or cancellation to- 
the proposed fli^t plan message must be called 
to the ARTCC via interphone. • 

IFR Flight Plan Message 

The IFR flight plan messagfe consists of the 
following items, all of which are from the filed 
DD-175 with the exception of items 1 through 4: 

1. The 3-letter identifier of the ARTCC. 

2. The 3-letter ' identifier of the originating 
station and four figures to indicate the time the 
flight plan was received by the station. 

3. Three figures to indicate the number of 
the message. This number sequence begins with 
001 each day at dOOOZ. 

4. The alphabetical characters FP. (All pro- 
posed IFR fli^t plan messages must contain 
these characters). 

NOTE: Items 1 through 4 are required on 
teletype only. 

5. Aircraft identification. 

6. Type aircraft/special equipment suffix. 

7. True airspeed. 

8. Departure point. 

9. Proposed departure time. 
10. Altitude. 

11* Departure point and route of flight. The 
route of flight must include the departure point, 
since it omay be different fi^m the station trans- 
mitting /the message; the route of flight to the 
next fix; the identifier of that fix and route of 
flight to the next fix; and so on until destination 
whiQti is the last part of this. item. 

12. Remarks: Preceded by the remarks code — 
the clear sky sym^l (teletype only). 



apply to IFR flights as well. The exchange of 
information between base operations and the 
ARTCC is additional flight plan handling pro- 
cedure required for the purpose of providing 
separation between aircraft operating IFR. In 
many instances certain reports must be sent to 
both Flight Service and the ARTCC. 

If you will compare the information in the 
route of flight section* of the DD Form 175 
depicted in figure 5-1 with the example of a 
proposed IFR flight plan message listed earlier 
in this ch^ter under RELAY OF FLIGHT DATA, 
Teletype Procedure, you will see that all of 
the information contained on the proposed flight 
plan is not included in the initial IFR flight plan 
message sent to- the ARTCC for this flight. 

The significance is that the flight plan is an 
IFR stopover proposal. Only the first leg of the 
flight plan is sent to the ARTCC as shown in the 
teletype message example- since that is the 
extent of the ATC clearance .that will be issued 
the pilot initially. However, the entire flight 
plan is transmitted to the departure tie-in FSS 
via interphone upon departure. Departure FSS 
will thin enter a flight notification message 
addressi^d to destination tie-in FSSs on Area B 
teletype. Then, when the pilot arrives at the 
first . destination and notifies this FSS of his. 
proposed departure time,* the new departure 
FSS will submit the next applicable leg of the 
stopover flight plan to the appropriate, ARTCC 
as a proposed IFR flight plah message so the 
jpilot t can obtain ATC clearance to his next 
destination. T^iis procedure is repeated until 
the pilot completes the flight. 



IFR Departure Reports 

Immediately after an IFR flight is airborne, 
a departure report must be sent via interphone 
(Service F) to the control facility with which the 
flight plan was filed. The departure report 
must contain the alTcraft 



identification and the 

ARTCC s will acknowledge all movement mes-"^^^*"^ departure, 
sages on Military B and Arefl B circuits except 



domestic proposed IFR flight plan messages. 

NOTE: An example. of a proposed IFR flight 
plan message for relay by teletype is depicted 
in the section pertaining to teletype procedures. 

Flight Service for IFR Flights 

All procedures and reports as discugsed 
earlier in this chapter for handling VJIt flights 



IFR Flight Progress Reports 



IFR flight progress reports consisting of the 
aircraft identification, position, timp, altitude 
or flight level, estiriiate of the next reporting 
point, name of the subsequent reporting point, 
aii,d any remarks or requests as received from 
a pilot must be relayed to the appropriate ATC 
facility via interphone (Service F). ; • 
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IFR Arrival Reports 

The actual time that an IFR flight lands or 
cancels the IPR flij^t plan must be relayed to 
the appropriate ATC facility via interphone 
(Service F). 

Combination IFR/VFR FUghts ^ 

Pilots may file flight plans containing both 
VFR iuid IFR operations. Such flight plans are 
handled in the same manner as regular VFR or 
IFR flight plans except that the proposed IFR 
fli^t plan message is sent to the ARTCC in 
whose area of responsibility the aircraft changes 
from VFR to IFR. 

If the first portions of such flights are IFR, 
or the change from VFB to IFR occurs at a 
position within the ARTCC 's area within which 
the departure airport is located, the proposed 
flight plan message may be sent via Military B 
teletype or Service F l^y base operations at the 
departure airport. If the first portion is VFR 
and subsequent portions are IFR in a different 
ARTCC's area, the proposed fllgjit plan message 
would probably be sent vlH Interphone to iFU^t 
Service for transmission on Area B teletype to 
the ARTCC In whose area the change from* 
VFR to IFR occurs. 

FLIGHT ADVISORY MESSAGfiS 

If hazardous conditions arise which mlgiht 
affect an aircraft already In fll^t, It may be 
necessary to Issue a flight advisory message to 
^make sure the pilot Is aware of the situation. 

If a military aircraft's destination Is a civil 
airport, the. destination FSS is responsible for 
screening weather, airport, and navald condi- 
tions, and issuing the necessary advisory to 
inbound aircraft^ If the destination is a mili- 
tary base, the responsibility rests with base 
operations. ^ 

The tie-in station originating the advisory 
or receiving it from the originating base op- 
erations will determine the FSS nearest the 
aircraft's position for VFR flights 6t th^ ap- 
propriate ARTCC for IFR flight, and transmit 
the message to that location. 

if the receiving FSS or ARTCC is unabje to 
deliver the flight advisory to the aircraft within 
05 minutes after the requested delivery time, 
the originator must be informed and then the 
message is filed. 



MILITARY OVERSEAS 
FLIGHf MESSAGES 

Generally, all military foreign and overseas 
flights are required to clear through specified 
military bases. Pilots normally will not flle 
flight plans directly with an FAA facility unless 
Base Ops is not available. Base Ops will forward 
an ICAO-type flight plan ijiessage via their tie-in 
station for relay through the AFTN. Base Ops 
should specify all addressees, both AtC and 
operational, in accordance with ICAO standards 
and military regulations. 

For outbound flights the departure tie-in FSS 
holds the DEP FLT PLN in suspense until an 
arrival or acknowledgment message is received 
from the destination base. 

For inbound fUgJits the relaying IFSS holds 
the DEP FLT PLN in suspense until an arrival 
or acknowledgment message from the destina- 
tion tie-in FSS has been forwarded to the de- 
parture base. 



SEARCH AND RESCUE (SAR) 
PROCEDURES 

Search and Rescue is a llfesavlng service 
which provides search, survival aid, and rescue 
of personnel of missing or crashed aircraft. 
This vital responsibnity is assigned to the 
U^. Air Force and the U.S. Coast Guard as 
outlined in the National Search and Rescue Plan. 

* These two agencies are further assisted by ' 
the combined efforts of the Navy, FAA, Civil 
Air patrol, State Police, and other organiza- 
tions that may be c^ed upon to render as- 
sistance. 

The following is a list of terms or defini- 
tions with -which the AC must be familiar, to 
better understand SAR procedure: 

1. Inland SAR Region.— The area in which 
the USAF exercises the SAR coordinating func- 
tion. It includes all of the Inland area within 
the conterminous U»S. except the waters under 
Jurisdiction of the U.S. Coast Guard for SAR 
purposes. . ' ~ 

2. Maritime Region.— The area ^n which the 
U.S. Coast Guard exercises the SAR coordinating 
fimction, including the territories and possessions 
of the U.S. and the hlgn seas. ^ • 

3. Rescue Coordination Center (RCC)r.— A 
center which coordinates and controls SAR op- 
erations in a region, subregion, or sector. 
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4. Alert Notice (ALNOT). — Notice given to 
appropriate facilities and agencies that an air- 
craft is overdue. 

5. Information Request (INREQ).-.A request 
for inforniation concerning an overdue VPR 
aircraft. . 

NOTE: For complete details of procedures 
used ^in Search and Rescue, refer to the National 
Search and Rescue Manual. 

SAR PROCEDURES 
FOR VFR FLIGHTS 

Responsibility 

The departure station (tie-in station) is re- 
sponsible for initiating SAR action on flights 
for which flight plans have been entered into the 
FAA communications system until receipt of 
the destination fetation's acknowledgment of the 
flight notification message. Then the responsi- 
bility is transferred to the^ destination (tie-in) 
station. Military operations offices are respon- 
sible for initiating action on all other flights. 

AVFR or DVFR flight is considered overdue 
when communication cannot be established with 
it and it fails to arrive 30 minutes (15 minutes 
for jets) after its ETA. 

A flight not on a flight plan is considered 
overdue if a reliable source reports it one hour 
. overdue at destination. 

Overdue Aircraft Action 

As soon as a VFR aircraft becomes overdue, 
the destination tie-ih station (including interme- 
diate destination tie-in stations for military 
aircraft) shall attempt to locate the- aircraft by 
checking all adjacent airports that can be reached 
by government circuits or local telephone, if 
necessary, a long distance telephone call may 
be made to the destination airport. 

If this communications search (FAA's re- 
sponsibility for SAR is Umited to communica- 
tions and alert) does not locate the aircraft, the 
signal QALQ is transmitted to the departure 
tie-in station, * 

NOTE: Q signals are Usted in FAA FUght 
Service Handbook 7110.10 (Series). The Q sig- 
nal above is a code for asking if the aircraft 
in question has landed at th^ station queried. 

Upon receipt of such an inquiry, the de- 
parture ♦ tie-in station must check .locally for . 
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any information about the aircraft^ The results 
of the check must then be transmitted back to 
the destination station. 

Infonpation Request (INREQ) 

If the aircraft is not located by the inquiry 
to the departure station, the destination statloa 
must transmit a numbered INREQ message to 
stations along the route, to the departure sta- ' 
tlon, and to the destination RCC tie-in station 
(an FSS with interphone to the appropriate RCC) 
as follows: 

1. For Aircraft on- a flight plan— 1 hour 
after ETA (30 minutes for jets). 

2. For aircraft not on a flight plan— 1 1/2 
hours after'ETA. 

NOTE: For special procedures" peculiar to ^ 
Alaska and Hawaii, refer to FAA Flight Serv- 
ices Handbook 7110,10 (Series), 

En route stations receiving an INREQ must 
seek information about the aircj^aft by checking 
station records and inquiring at' all local air- 
ports which can be contacted by interphone or 
telephone. A reply to the INREQ must be sent 
to the originating station within 30^ minutes after 
receipt even if the report is negative. If a 
search cannot be completed within 30 minut^, 
a status report is sent to the originating statin 
followed by a completion report when available. 

The departure station has already conducted 
a local communications check and holds the . 
INREQ message in suspense. 

If the aircraft is located by the INREQ, the 
originator must transmit a numbered message 
to all original INREQ addressees informing 
them of the fact. 

Alert Notice (ALNOT) ^ 

If replies to the INREQ have been negative 
or the aircraft has not been located within 1 1/2 
hours (2 hours for no-flight-plan aircraft) after 
£TA, whichever occurs first, the destination 
station must trairtmi^ an ALNOT to the RCC 
tie'-in station andr al^ Area^B circuits serving 
the ALNOT search area. 

The ALNOT search area is norrhally that ^ 
ar^k extended 50 miles on either side 6f the 
proposed route of flight from the last reported' 
position to the destination station, Howe.ver, if • 



requested by the RCC, or at the discretion of 
the destination station, the ALNOT search area 
may be expanded to the maximum range of the 
aircraft. ^ ' 

Upon receipt of an ALNOT, each station 
whose area of responsibility exteiids into tiie. 
ALNOT search area must conduct a conynuni- 
cations search of those airports which could 
accommodate the aircxraft and which were not 
checked during the INREQ search. 

Receiving stations must notify the originator 
within 1 hour aft&r receipt of the results or the 
status of the search. 

If the ALNOT-search fails to locate the air- 
craft or 1 hour has elapsed since transmission, 
whichever occurs first, the destiniation station 
must notify the RCC by message viatheRCC tie- 
in F^Si - 

The ALNOT remains current imtll the air- 
craft is located or the search is suspended by 
the RCC. The ALNOT originator must then 
cancel the ALNOT by message on all circuits 
over which it was originally traiismitted. All 
agencies which have been alerted- must be in- 
formed. 



Information Fufnished RCC 

All available information about an overdue-^ 
aircraft must be given the RCC, including: 

1. Agency and the person calling. 

2. Details of the flight plan, or if the air- 
craft was not on a flight plan, all the facts 
about the source of the report* 

3. Time of last radio contact, with whom 
the contact was made, and the frequency used. 

4. Last position report. 

5. Action taken and proposed action by the 
reporting station. 

X 6. positions of other aircraft known to be 
along jpr near the route of flight of the missing 
aircraft upon request. ^ * 

Hazar^ious Areas 

r V When regularly traveled VFR routes cross 
'tergo bodies of water, swamps, mountains, or 
other hazardous areas where survival depends 
upon rapid rescue, a plan-may be established by 
local authorities for. special rescue procedures. 

Because of the variety of possible situations, 
a standard procedure is not prescribed. Gen- 
erally, these plans depena on a contact every 10 



minutes with aircraft crossing these areas. If . 
contact Is lost with the aircraft for more than 
15 minutes, SAR is alerted. 

NOTE: Refer to AIM Part I for the chart 
depicting these areas. 

SAR PROCEDiJrE FOR IFR FLIGHTS 

ARTCCS are responsible for assuring that 
SAR procedures are initiated for overdue IFR 
aircraft. ARTCCs serve as the central point 
for collecting information, coordinating with the 
RCC, and conducting a communications search 
for overdue or missing IFR flights. 

For SAR purposes, ARTCCs consider com- 
binaUon VFRAFR fUghts and air-filed IFR flights 
the same as IFR aircraft when 30 minutes have 
elapsed since the pilot requested clearance and 
radio communicatioi\ or radar contact cannot 
be established. , ^ 

An IFR aircraft is considered overdue when 
neither radio communication nor radar contact 
can estabUshed with it and 30 minutes have 
elapsed Since an ETA over a specified or com- ^ 
pulsory reporting point or clearance limit. 

overdue Action 

The ARTCC in whose area of responsibility 
an IFR aircraft is first unreported or overdue 
is responsible for making this determination 
and initiating the necessary action. When an . 
IFR aircraft is determined overdue, the ap- 
propriate ARTCC must alert the associated RCC 
and transmit an ALNOT. ' . , 

The AbNOT is sent to all ARTCCs and 
Area B circuits 50 nautical miles on Either side 
of the route of^ flight from the last reported 
position to destination^ Included in the ALNOT 
is the original or amended. fU^t plan, as ap- 
propriate, and the last known position. At the 
recommendation of the RCC or at the discretion 
of issuing ARTCC^the ALNOT search area may 
be expanded to cover the maximum range of the 

aircraft. ' ^ 

The^-fespon^ibility for further search is trans- 
ferred,;vjto the mcc under any oTthe following 
conditions: . ' ; ' , ' 

1. When 30 minutes have elapsed after the 
estimated fuel exhaustion time. 

2. When the . aircraft has not been found 
within 1 hour after issuing the ALNOT. 

3. When the ALNOT .search has been com- 
pleted with negative results. • • 
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The ALNOT remains in effect until the air- 
craft is found- or the search is abandoned by the 
RCCr at which time it must be canceUed by the 
originating ARTCC. 

HandUng procedure for stations receiving 
the ALNOT, including broadcasting the ALNOT, 
are the. same as those listed under BAR pro- 
. cedure for VFR flints. 



NOTICE TO AIRMEN (NOTAM) 

The purpose of the NOTAM system is to 
assist the pilot in conducting safe and efficient 
flight operations. Ybu, aS an AC, will be di- 
rectiy concerned with the preparation, receipt, 
and posting of NOTAMs. 

A NOTAM iff a notice containing information 
concerning the establishment, condition, or 
" change to any component of, or hazard in, the 
National Airspace System, the timely knowled^^ 
of which is essential to personnel concerned 
with flight operations. 

Since -you will be primarily associated with 
U.S. Naval facilities, the function of the joint 
U.S. Air Force/U.S. Navy Notice to Airmen 
system yrtll be of the ut;nost importance to you. 

USAF/USN NOTAM SYSTEM 

The USAF/USN NOTAM system-was estab- 
^lished to provide for rapid dissemination of 
Navy, Air Force, and selected civil NOTAMs 
in plain language to USAF and USN air activi- 
ties, and provide ^ for frequent, periodic sum- 
maries of current NOTAMs. 
•i 

This system is centrally coordinated and 
operated by the USA! Central NOTAM Facility 
(CNF). The USAF CONUS Meteorological Tele- 
type System (COMET) is used for the trans- 
mission of these NOTAMs. Navy and Marine 
Corps air facilities in the conterminous U.S. 
tiaye transmit and/or receive capabilities on the ' 
COMMIT system. 

Central NOTAM facilities are also estab- 
lished at certain overseas locations for the 
ptirpose of excha!^ of Navy and Air Force 
> NOTAMs within each area and between each 
area, and the U.S. NOTAM& in these systems 
are transmitted over existing administrative 
and operatipnal circuits. 



NOTAM RESPONSIBILITY 

The responsibility for originating a NOTAM 
rests with the commanding officer having juris- 
\diction over a facility where a hazardous condi- 
tion exists or^^ contemplated. This responsibil- 
ity includes ensuring that NOTAM dissemination 
is adequate and timely and that NOTAMs are 
promptly canceled. 

NOTE: Originators must not transmit 
NOTAMs earlier than 24 hours prior to their 
effective date. NOTAMs that concern runway 
closure, -runway length restrictions. Prior Per- 
mission Required (PPR), or total field closures 
may be submitted up to 72 hours prior to their 
effective date. 

Additionally, the commanding officer (clear- 
ing authority) is responsible for the promulga- 
tion of ^all NOTAMs received. This responsi- 
bility included, but is not limited to, conspicuous 
ppfcting Arithin flight planning areas and dis- 
semination to local units within their area of 
jurisdiction. 

The Defense Mapping Agency Hydrographic 
Center (I^MAHC) monitors. Navy NOTAMs to^ 
ensure compliance with the appropriate instruc- 
tions governing NOTAM procedure. 

Each activity concerned with the issuance of 
NOTAMs must implement standard procedures 
to assist appropriate duty personnel in the 
correct preparation, transmission, and display 
of NOTAMs. ^ 
Originators of NOTAMs must ensure the 
following: 

^ 1, Adequate on-station procedures to pro- 
vide rapid reporting of navaid malfunctions that 
affect the operation of the station, regardless 
of the operating agency of the facility cohceriied. 

2. Standardized station procedures for the 
preparation of each NOTAM in accordance with 
the requirements for the particular circuit on 
which it is to be transmitted. The NOTAM is 
normally prepared by ATC personnel. 

3. Each item is carefully phrased and iden- 
tified as a separate NOTAM, and the same ac- 
countability identifier is used in any revisions 
to or cancellation of the NOTAM. 

4. Ensure that your station NOTAM is re- 
traiismijted by the CNF within a reasonable time- 
frame (normally one Jiour) and ensure it v/ia 
retransmitted as submitted to the CNF. 

5. Follow-up of station-originated NOTAMs 
to provide for prompt and accurate publication, 
revision? and cancellation as soon as the condi- 
tion is rectified or published in FLIPs, 
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6« Forwarding to the DMAHC any ampUfylng 
data necessary for permanent or semi- 
permanent changes to the appropriate FLIPs. 

CONDITIONS REQUIRING A l^OTAM 

The subject matter of a USAFAJSN NOTAM 
must he. Umited to a condition wftich would 
affect an aviator's decision to operate to or from 
an airfield,- or which would affect, the safe en 
route passage of his aircraft. Examples M 
these conditions. are as follows: 

1. Establishment, permanent, withdrawal, 
breakdown, outage, or change to electronic air 
navigation aids or lighting e^ipment. 

2. Complete Or partial closing of an aero- 
drome by a condition which precludes or seri- 
ously limits aircraft qperations, 

3. Significant corrections or changes to cur- 
rent editions of FLIPs or flight charts, 

4. Temporary conditions affecting an instru- 
ment approach procedure which constitute a 
hazard to fli^t. 'ln such cases, a NOTAM shall 
be Issd&d amending or suspending the affected 
approach procedure* 

6, Change in entry regulations or other sig- 
nificant conditions in foreign areas which may 
' affect U.S. miUtary flight operations, 

6. Special qperations and exercises affect- 
ing flight saf ety« 
NON-NOTAM INFORMATION 

1. Local aerodrome Items, such as taxiing 
conditions, which could constitute a safety hazard 



but not prohibit aircraft operation, are non- 
NOTAM information and should be made avail- 
able to airmen through ain traffic control, control 
tower, or local posting. BOQ availablUty, minor 
service limitations, and .Information concerning 
DF and visual landing aids (VASI, mirrors, etc.) 
are also non-NOT AM. Runway (Ice/snow/braking) 
and unusual meteorological conditions ar? 
weather Items which are to be appended to the 
weather sequence. 

2. When a requirement exists to Issue a 
NOTAM about a condition that Is normally noir- 
NOTAM, the text should Include the statement 
"URGENT OPEkATIONAL REQUIREMENT'* and 
* In addition. Identify the responsible authority 
issuing the NOTAM. 

•-^se of Clear Text, Code, or / 
FLIP Abbreviations^^ 

If the NOTAM is being transmitted within\ 
CONUS or within the USAF Communications 
System, it is sent in clear text. If the NOTAM 
Is being transmitted, via a designated ICAO 
communications circuit, it should be prepared 
in accordance with the ICAO NOTAM code that 
' is contained in Flight Service Handbook 7110.10 
(Series). 



HOW TO PREPARE A NOTAM 

Each NOTAM is identified by its date and 
accountabiUty number; for example, 290114437 
which is broken down as^ shown in figure 5-9. 



29 01 



* 1 



DATE 
DAY OF THE MONTH 
' ' MONTH 



I 



14 437 



^ SERIAL NUMBER . . 
CNF NUMBER 



. BASE NUMBER 

. . - J 

SAMPLE: '29 Jaquary 14th NOTAM from base and 437th from CNF ' ^ • 



\ 



201.13.1 * 
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Figure 5-8.-Numbering system for USAF/USN NOTAM. 
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N 290114 CANNON AFB CRY NDB OUT (REMARKS) 



N 29 



LI 



CANNON AFB 

— cm 



CRY NDB OUT (REMARKS) 



THE LETTER N INDICATES A 
NEW NOTAM - 



TWO DIGITS THAT INDICATE 
DAY OF THE MONTH 

TWO DIGITS THAT INDICATE 
MONTH OF THE YEAR 

TWO-DIGIT BASE ACCOUNT- 
ABILITY NUMBER 

BASE NAME AS SHOWN IN FLIP 
ENROUTE SUPPLEMENT 




1 



rADD REMAlRKS ESSENTIAL TO CLARIFY 
^ OR LIMIT THE NOTAM TEXT 

CONDITION OF FACILITY, SUCH AS: 
CLSD, OPEN, IN, OUT 



JYPE OF FACILITY, SUCH AS: VOR, ILS, 
|\CAN, NDB, PAR, ASR, TWR, OR RWY 

. ■ -^-^ 
_^CALL LETTERS-IDENTIFYING THE 
FACILITY. THIS CODE SHOULD NOT 
BE INCLUDED IF THEXALL LETTERS' 
OF THE FACILITY ARE THE SAME 
AS THE BASE.THREE-LETTER 
IDENTIFIER 



Figure 5-10. — NOT AM.format. 



201.14.1 



Once this number is assigned, it- must be 
used to refer to the NOTAM for all purposes, 
including revision, extension, and cancellation. 
The accountability number is always composed 
Of five digits. The first two digits are assigned 
consecutively by the initiating base and tegln 
with "01" -each month, as computed from Green- 
wich Time. The CNF uses this portion of the 
number to verify that irhas received all NOT AM s 
from the - respective bases. The last three digits 
are assigned consecutively by CNF, and run 
froni "OOl" to "999." This portion of the 
number provides a means for each receiving 
point to ensure that it has received all NOTAMs 
retransmitted by the CNF. 

NOTAM Content ' 

xT^i?i addition to the ftccountabllify number, each 
NOTAM contains the base*n«me submitting the 
NOTAM, base call letters, type of faciUty being 



reported, the condition of the facility, and a 
remarks section* Amplifying information is put 
in the remarks s^Otion, such as the time frame 
for the outage of the reported facility, when 
this is done, it automatically snakes- it a self- 
cancelUng NOTAM. (See sample NOTAM in fig. 
5-10.) - ^ 



NOTAM Time Representation 

The following rules apply to the use bf 
dates and times in NOTAMs and are, included 
in the remarks section of the NOTAM. (Fig. 
5-10) ' T 



1. All dates and times expressed in NOTAMs 
are. Greenwich Mean Time* The letter "Z" 
will not be used following time or date time 
groiq)s. "Zulu" time Is implied. 

2. If a NOTAM is to be effective at 2400 
hours, the time 0001 should not b^ included, 
use only the date. Example: 05 Dec. 
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C 



290114437 



CANNON AFB 



CRY 



Npr y 



IN 



THE LETTER "C" INDICATES A 
CANCELLATION NOT AM 



Figure S-ll*— CanceUttion NOT AM. 



REFLECTS REASON FOR 
CANCELLATION . 

' 201.15.1 



3. The time 0500/1600 indicates 0500 throi^ 
1600. At 1601 the NOTAMed condition - is can- 
celled. 




cates the 
date 



, 4. The DATE * 'through 
NOT AM is valid until 
indicated. 

5. ^'Through NOV** imlicates the NOTAM is 
in effect until 2400 hours on 30 Nov. 



Cancell||Kon NOTAM 

Each NOTAM that cancels a current NOTAM 
must use the letter *'C** instead of the letter 
"N'\ and must repeat the same accoimtability 
number that was assigned to the NOTAM it 
cancels. The cancellation /ilOT AM must tell the 
present condition of the/ faciUty. (See example 
in fig. 5-11). When a NpTAM has caused infor- 
mation to be added tO/or removed from FLIP, 



a cancellation NOTAM is sent, if appropriate, 
after the removal/addition is made. (The ap- 
propriate tlAV is consulted to determine whether 
the information has already been corrected.) 

Revised NOTAM 

f^ This NOTAM is sent to revise or correct a 
current NOTAM. The letter **R*' is used pre- 
ceding the accountability number, and the same 
accountability nuniber as the NOTAM being re- 
vised or corrected is used. (See how this is 
indicated in fig. 5-12.) 

NOTAM SUMMARY DISTRIBUTION 

Each CNF will transmit a summary of active 
NOTAMs as required for its area(s) of operation 
in accordance with the following schedule. 



<5) 



I 



290.n4 



437 



CANNOH AFB 



CRY NDB 



OUT THRU 15 MAR 



THE LETTER ^R" INDICATES A 
REVISED NOTAM 



ONCE THE CNF ASSIGNED NUMBER HAS BEEN 
RECEIVED, INCLUDE- IT IN ALL TRANSMISSIONS 
PERTAINING TO THAT NOTAM 



^01.16.1 



1 , 



' Figure 5-12.— Revised NOTAM.. 
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Figure 5-13.-.NOTAM display board. ^ 

1. CONUS/Alaska/Canada area— every 12 POSTING NOT AM s 
hours, " ^ 



201.12a 



2. Central/South America area— every 24 
hours, 

J* 

3. teuropean/African/Mid-east area— every 
,24 hours. 

4. Pacific area— every 24 hourg. 

CNFs automatically delete from their master 
file each NOTAM that has been cancelled or is 
self-cancelling before transmitting the daily sum- 
' maries. Each summary is to be used until a 
new one is received. 



Each activity must maintain a standard 
NOTAM Display -Board (fig. 5-13) in the flight 
planning area in accordance with the procedure 
outlined in DPNAV Instruction 3721.1 (Series). 
Standard Display procedure myst be implemented 
at each activity to assist ACs on duty in main- 
taining 'the NOTAM display including the fol- 
lowing: , ' 

1. Adequate procedures for the receipt, on- 
statlon disBemination, and posting of incoming 
terminal, en route, and special NOTAMs from 
appropriate circuits. 
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2/Constantly updating the display and re- 
moving obsolete information at least once each 
hour, or more often, 

3. Checking new Summaries for complete- 
ness before destroying old Summaries. ^ 

4. Monitoring NOTAMs and NOTAM Sum- 
"maries, and new editions of FLIPS, to ensure 
that they reflect current conditions for their 
station, and initiate corrective hfOTAMs on any 
deficiencies. 



5. Decoding. IC AO coded NOTAMs and iden- 
tifiers to' plain language before posting. 

6. Availability of sufficiently knowledgeable 
-personnel to assist the pilot in checking NOTAM 
information. ' 



study Jand information 
NOTAMS, Ule AC should refer to 
2112.2 



For more detailed 
concerning 

OPNAV Instruction 2lf2.2 (Series), Air Force 
Regulation 55-16, and OPNAV Instruction 3721.1 
(Series), Flight Services Handbodc 7110.10 
(Series). 



,. CHAPTER 6 

METEOROLOGICAL ELEMENTS AFFECTING AVIATION 



Naval aviation plays an important role in this 
country's first line of defense. Consequently, 
our naval aviators must be prepared to fly 
anywhere at any time. In order to Successfully 
carry out this mission, teamwork is a must. 
You, as an Air Controlman, are a vital link 
in this team. Like the naval aviator, the^>Vir 
Controlman^ls not expected to become to e3Q)ert 
forecaster. That job is left to those specially 
trained in meteorology. However,' the Air 
Controlman ^must have a basic understanding of 
weather in^ order to correctly and intelligently 
-pass along weather information both to the pilot 
and the weather service personnel. 

A thorou^ under^nding of the material 
contained in chapters* 6 and 7 will enable the 
Air Controlman to recognize not only miniirfum 
flying conditions* but also any differences between 
the actual weather .conditions, as observed from 
the tower, and those indicatecl by the current- 
report. Also, the Air Controlman must become 
competent in reporting impending weather 
changes that, because of their unexpectedness, 
may not be immediately observed by thQ weather 
service personnel. At the same time, weather 
elements in general may be ^ transmitted to 
pilots for them to make an immediate decision 
in the interest of safety and/or surviva^l. 



PRESSURE 



ATMOSPHERE 



Atmosphere is measured by the atmospheric 
pressure of a column of air at any given place- 
from ' the earth's surface to the top of .the ' 
atmosphere. This Weight Is approximately 14»7 

* pounds per square inch at sea lev^L Jhe 
atmosphere is acted upon by the forces of 
gravity; thus, air is denser at lowei^^ levels 
than at higher levels due to the p^eater mass 

♦pushing down on it. Consequently, pressure is 



greater at sea level and diminishes with any 
increase of attitude. (See fig. 6-1.) 

Instruments have been designed to measure 
this pressure. To calibrate these instruments, 
the International, Comjulttee of Air Navigation 
adopted i013.2 millibars as a §tandard pressure 
at #ea level. This pressure is considered when 
calibrating the instruments. Under standard 
conditions, 1013.2 millibars equal 29^92 inches 
of mercuiy »when iheasured by a barometer at 
sea level with the temperature at 15'*C(59'Y), 

^e atmosphere is divided into concentric 
layers. Closest to the earth is the layer known 
as the troposphere; this layer is the one which 
concerns us mcst, since it is in- this region^ 
that most 'of our weather occurs. Wext are the 
stratosphere, mesos^here, a.id thermosphere, 
(See fig. 6-2.) These outer layers are important 
in theoretical meteorology, but for our purposes, 
a short discussion of the troposphere will 
suffice. The troposphere varies in thickness 
from the equator to the poles; its vertical 
extent is greatest over the equator (60,000 feet 
above sea Ifevel) and least over &e poles (30,000 
feet above sea l^vel). This variation is due to the 
fact that the greater temperature in the region 
♦ of the equator causes the air to be less dense 
and requires a greater volume, or tropospherlc 
height, than at the poles where the cold air is 
very dense^ The thickness of the tropocphere 
varies - with the seasons. It is at ite^ hl^est in " 
the summer and lowest in. the wipter. The 
boundary between the troposphere and the 
stratosphere' is referred to as the tropopause, 

PRESSURE AND / * * ^ 

TEMPERATURE C^ANGE^ 

Atmoi^herlc pressure varies' from the 
standard atmosphere over all areas .of the 
fearth's surface. Areas in \^ich presstir© 
is greater than surrounding areas are called 
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842.80 



1013.25 



Figure 6-1 . — The standard atmosphere. \ 
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high-pressure areas, and those having less 
pressure that surrounding areas are called lo^- 
pressure areas. The atmospheric pressure at 
any given point on the earth's surface is 
constantly changing because of the movements of 
these hi^- and low-pressure areas. 

In order for the sensitive altimeter aad the 
altimeter setting indicator (discussed in chapter^ 
9) to be read uniformly, they are calibijiated in 
accordance with the standard atmosphere as 
shown in figure 6-1. Also in this figure, note 
tiiat the atmospheric pressure decreases at the 
rate of alx)ut 1 inch of mercury per thousand 
feet of altitude up to 10,000 feet and that 
in the standard atmosphere any given altitude 
corresponds to a specific atmospheric pressure. 
The reason for the existence of the standard 
atmosphere' is for it to serve as a l)ase for 
calibrating pressure-activated instruments. This 
standard atmosphere 'assumes certain values of 
temperature and pressure for various altitudes. 
The scale of the altimeter is calibrated to 
these assumed values. The indications read 
from the altimeter are those that would be 
correct if the teniperature and pressure were 
standard for that particular altitudie. 

Atmospheric pressure and temperatures 
change almost constantly throu^iout the length 
of a flight; thus, the altimeter must be reset 
periodically. If this is not^done, incorrect readings 
are given by the i?vsirument. For example, 
If an aircraft flies from a hi^-pressure area 
into a low-pressure ai^a, tiie altimeter reads 
too. hi^. Going from at low to a high-pressure 
area, the altimeter reaids too low. (See fig. 6-8.) 
Simple rules to ren^femj^er— HIGH TO LOW 
READS TOO HIGH AND LOW TO HIGH READS 
TOO LOW. The same rules apply to the 
temperature changes. Flying from a , low- 
temperature area into. a hi^- temperature area? 
^the altimeter reads too low, and from a hi^er . 
temperature area to [a lower temperature area, 
the altimeter reads! too hi^i. The amount of 
iqpproximate error p the altimeter readings, 
due to a noncurrent/ setting, can be determined 
for the lower levels of the atmosphere by 
applying the follcfwirjg corrections: 

' / ALTIMETER 
PRESSURE PHANGE ERROR ^ 

1 inch of mercury 1,000 feet 



l/lO inch of mercury 
l/lOb inch of mercury 
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100 feet 
10 feet 







500 FT. ^ 


500 ri^J^ 




500 FtT ACTUAL 

s 


f • 

200 Ft ACTUM. 


i 

s 






ST. JOSEPH 
W.TI«TEH SCTTIW - 
£9.«2 


UEUPHIS 
ALTIMETEH SETTIW 
29.92 



\ 





2962^^ 


^^200 FT. 


200 FT^^ 




500 FtrACTUAL 


T 

'200 FT ACTUAL 
J. 




HATOHEZ 
ALTIHETOI SETTUM 
2f.tt 


, MOIILE . 
ALTIMETEK SCTTNM 
29.92 



^ • 201.40 

Flgui-e 6-3. — Effect of pressure changes. 
\ 

PRESSURE SYSTEMS 

Pressure systems are either cyclones (low- 
pressure areas) or anticyclones (hi^-p^ressure 
areas). In the Northern Hemisphere, a general 
cycle of highs and lows moves throu^i the 
Temperate Zones from west to east. (See 
fig. 6-4.) 

Cyclones 

A cyclone is a low-pressure system in which 
the barometric pressure decreases toward the 
center, and the windflow around the system is 
counterclockwise in the Northern Hemisphere. 
The terms low and cyclone are interchangeable. 
Any pressure system in the Northern Hemisphere 
with a counterclockwise (cyclonic) windflow is 
a cyclone. 

Low-pressure systems with severe storm, 
characteristics are called hurricanes, typhoons, 
•tropical storms, tornadoes, or waterspouts to 
identify the exact nature of the storm. 
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Unfavorable flying conditions in the form 
of low clouds, restricted visibility by pre- 
cipitation and fog, strong and gusty winds, 
and turbulence are cpmmpn in low-pressure 
fiystems,- ^/ , 

Anticyclones 

An anticyclone is a high-pressure system 
in which the barometric pressure increases 
toward the center, and the windflow around the 
system is clockwise in the Northern Hemisphere. 
Any pressure system in the' Northern Hemi- 
sphere with a clockwise (antlcyclonic) windflow 
is an anticyclone. 

Flying conditions are generally more favor- 
able in hi^-pressure systems than in low- 
pressure system? because of less clouds, better 
daytime visibility, light or calm winds, and less 
concentrated turbulent areas. 

Hurricanes rand Tornadoes 

The two most violent atmospheric disturb-^ 
ances found in the United States are the tornado 



and hurricane. Geography plays a Jarge part in 
the names given to the hurricane. In the Atlantic 
it is called a hurxicane, and in the Pacific a 
i^typhoon. 

A hurricane is a low-pressure areia with^a 
whirling eddy of air having a diameter of 60 
to 1,000 miles. It is accompanied py winds of 
speeds as high as 175 knots. Along with the 
winds there is an abundance of precipitation' 
and thunderstorm activity. 

A peculiarity of the hurricane is the calm 
center of the storm called the eye. When the 
eye of the stornTtiasses over a ^ven locality, 
the wind, which has been extremely ^violent, 
suddenly decreases to a much lower intensity 
and at times becomes a calm and precipitation 
stops. After the eye passes, the violent winds, 
precipitation, and thunderstorm activity begin 
anew. The winds are blowing from the opposite 
direction after the passage of, the eye. ^..^ 

A tornado consists of a funnel cloud with a . 
violently whirling "center. It is usually a quarter - 
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Figure 6-4. — Directional movement of the pressure systems. 
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of a mtle or less in diameter. The length of a 
tornado's, track on the ground* may be from a few 
hundred feet \o 800 miles, the average being 
around 25 miles. Winds in tKe vortex of^ torfi^o 
, may exceed .500 knots. The speed of the tornado 
over the earth's surface is comparatively slow, 
usually 25^ to 50 knots. % 

Because of a tornado's highly localized nature 
and its erratic tendencies, it is impossible forr 
the meteorologists to forecast the exact location 
at which one will strike. However; forecasting 
centers .do broadcast riotices^ when conditions 
are iavora^le for tornado formation in specified 
areas. 



AIR MASSES 

' An air mass is defined as any huge body 
of air -whose;' physical properties (temperature 
and humidity) are horizontally uniform. An 
understanding* of the characteristics of an air 
mass is essential to any study of weather 
phenomena in the temperate regions. The weather 
in these regions is -a direct result of t^e 
continuous alternation of the influences of warm 
and cold air masses. Warm air masses 
predominate in the summer, and cold air masses 
predominate in the winter. However, both cold 
a0d warm air, alternately, may prevail almost 
anywhere in the temperate zone at any season. 
The basic characteristics of any air mass are 
' temperature and humidity. These properties are 
relatively uniform throughout the extent of the 
air masses, and i^is by measurement of these 
properties that the various types of air masses 
are determined. 

The properties of an air 'mass depend directly 
upon the type of surface over which the air is . 
lying. Thus, a knowledge of the type of surfaces 
over which the main bodies of air stagnate in 
the world circulation system is the basis of an 
understanding of air mass characteristics. 
These surfaces of origin are called source 
regions. They have a primary influence upon 
the characteristics of air masses. The path 
over which an air mass travels after expanding 
and leaving the source region and the length 
of time the air mass .has been away from the 
sodrce region (its age) alsp determine the 
characteristics of an air mass. 

As an air mass e3q)ands and slowly moves 
out of its source region to influence other 



regions, it travels along a certain path. The 
surface over which this path takes the air^ 
after living the. source jnodlfies the air mass. 
For exafnple, a warm, mfoist body of air moves 
put over; cold, dry larid and its characteristics 
are modified; therefore, moisture is Jost and 
temperature is lowered. 

Another factor which mnet not be overlooked 
in determining how an air msse Is beings changed 
or modified is the **age'' of tiiat body of air 
after leaving the source. For example, an air 
mass which has recently moved from the source 
region will not have had time to tfecome modified 
significantly. However, an" air body which has 
moved to a new region and stagnated for some 
time and is now old will have lost ma^iy of its 
original characteristics. It will have acquired 
many of the characteristics of the surface over 
which it now lies. 

SOURCE REGION 

The surface or region oVer which an air 
mass originates Is called the source region. It 
is in this region that the basic characteristics 
of the dlr mass are acquired. In order to 
fulfill the requirements for a good, source 
region, an area must be of uniform surface 
(either all land or all water) , uniform tempera- 
ture, and preferably, an area of high pressure 
where air has a tendency to stagnate. 

AIR MASS CLASSES 

Air masses are classified according to their 
. source regions, as follows: 

TEMPERATURE 
IN 

SOURCE REGION. SOURCE REGION 



SYMBOL 
A' 
P 
T ' 
E 



Arctic 
Polar 
Tropical 
Equatorial 



Coldest 
Cold 
Warm 
Warmest 



Air masses are also classified according to 
the surface (water or land) over which they lie 
as follows: 



SYMBOL 
m 
c 



SURFACE 

Maritime 

Continental 



MOISTURE CONTENT 
Hi^ 
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These symtols are combined to describe air 
masses as follows: 



SYMBOL SOURSE 
AND SURFACE 



TEMPERATURE ^ 
AND MOISTURE 



cA 


Continental 
arctic 


Coldest, dry 


cP 


Continental 
polar 


Cold, dry 
• 


mP 


Maritime 
^ polar 


Cold, moist 


. mT 


Maritime 
tropical 


Warm, moist 


cT 


Continental 
tropical 


, Warm, dry 


E 


Equatorial 


Warmest, moist 



Air masses are further classified according 
to their thermodynamic characteristics; that' 
is, according to whether it is cold or warm 
in comparison to the surface over which it 
it passing as follows: 

k Cold Colder than the surface 
w Warm Warmer than the surface 

EXAMPLE: mPw maritime polar air warmer 
•than the surface it is passing over. 

It should be noted that, due to the predomi- 
nance of land masses or ice fields in the Arctic, 
mA (maritime arctic) would be a rare type. 
In like manner, E (equatorial air) is found 
exclusively over the ocean surface in the vicinity 
of the Equator and is design^tfed neither c nor 
m ^t simply E. 



CLOUDS 

Varying weather conditions are intiniately 
associated with different typ^ of clouds and 
cloud formations. For this reason, it is hi^ly 
important for the Mr ontrdlriian to be faryiUlax 
with and thoroughly underslaiiS the different 
cloud classifications. ' 

The International classification of clouds was 
established to provide a common nomenclature 
throughout the world for specific cumuliform • 
and stratifdfin clouds. The names adopted are 
based upon the appearance of the clouds. 



Observations haye ^shown , that cjouds are 
generally encountered *bver a rai^ of altitude 
varying from sea level to 25,000, feet in the 
polar regions, 45,000 feet in the middle latitudes, 
and 60,000 feet in the tropics. By convention, 
the part of the atmosphere in which cloudjs are 
usually present has been vertically divided into 
three leveW— hi^, middle, and low; Each level 
is defined by a range of levels' at which clouds 
of certain genera (classification) occ?ur most 
frequently as follows: 

High Clouds 

1. Cirrus (Ci) ' ^ 

2. ^ Cirrocumulus (Cc) 

3. Cirrostratus (Cs) 

The lower level of higji clouds is l6,500 feet 
above the ground. 

fiddle Clouds 

1. -/iltocumulus (Ac) 

2. Altrostratus (As) 

, 3. Nimbostratus (Ns) 

The base of middle clouds may range frdm 
6,600 feet to 23,000 f^et above the ground. 

Low Clouds 

1. Stratocumulus (Sc) 

2. Stratus (St) 

The bases 'of the low clouds may range from 
near the surface to 6,500 feet above the ground, • 

In addition to the preceding classifications, 
cumulus and cumulonimbup clouds usually have 
bases in the lower level, but their tops often 
reach into the middle and high levels. 

Figure 6-5 is a view of the cloud classifica- 
tions being shown at -^heir average heists. 

CLOUD GENERA ^ 

- * 

Although clouds are continuously in the 
process of development and dissipation, they , 
nevertheless have many distinctive features. 
Having oiJitlined the classifications and average 
level of occurrence, it is now necessary to study 
cloud recognition features and the weather . 
..A^£(XiJated w^^ each4.k$.W^ll,ae their appearance 
and how they aJfect aviation. 

Cirrus Clouds 

These clouds ar^- fibrous and. delicate In 
appearance, lookii^ like white wisps against 
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Figure 6-5.— International classification of clouds, ^ 
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the blue of the sky* They appear in a number oi 
forms, occasionally as curls or feathery plumes. 
(See fig. 6-6.) 

Flying conditions within cirrus clouds are 
good. Turlwlence is negligible, and the pure 
ice crystal composition of* the cirrus clouds 
precludes surface icing. Cirrus clouds may 
indicate the fi||8t signs of approaching bad 
weather. Cirrus wisps, which become more and 
more compact and then merge into cirrostratus, 
may indicate an approaching warm front (fronts 
are discussed later in this chapter). 

Cirrocumulus 

These clouds appear Jike fleecy flakes 
or very small ' white cottOT balls. The £erm 
"mackerel sky*' is given to this family because 
the cloud pattern often appears much the same 
as the scales on a fish. (See fig. 6-7.) 
Cirrocumulus clouds are relatively rare and 
appear only in the presence of cirrus or cirro- 
stratus clouds. 



201.43 



Cirrocumulus is a cumuliforn^ cloud but offers 
only li^t turbulence. Due to its ice crystal 
composition no icing occurs on aircraft surfaces. 
Vapor, trails can be noticed within^ these clouds 
due to the hi^ moisture content. 



Cirrostratus 



\ 



Cirrostratus appears as a ^ite veli, covering 
all or most of the sky. It is a smooth, thin 
layer cloud and gives the sky a very milky 
appeariince. It is easily recognized by the 
halo it produces around the sun or \moon. 
(See fig. 6-8.) - \ 

If cirrus clouds precede the cirrostratus and 
the cirrostratus lowers, thickens, and mex^B , 
into altrostratus, the approach of a warm front 
and bad weather is imminent. 

Icing conditions and turbulence in cirrostratus^ 
clouds usually offer no hazard to flying. 
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Figure 6-9. — Attocumulus clouds. 
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Altocumulus 



Altocumulus sometimes looks like cirro- 
cumulus, but the^diyldual cloud balls or flakes 

^ are always lar^r, thicker, and grayer. The 
center of the underside of each' cload is dark 
due to^the cloud's thickness. X^^se ball-like 
masses often arf)ear similar to a herd of sheep 
in the sky. Sometimes altocumulus is arranged 
in parallel bands stretching across the sky. 
(See fig. 6-.9^) ^ 

The visibility within this cloud is poor, and 
the cloud usually lack^ continiiltyi Turbulence 
and icing are li^t to moderate. The icing. 
If present, is usually the clear type (types of 

• air frame icii^ are discussed latefSjUf this 
chapter). 

Altostratiifli ' , 

Altostratus appears as a thick gjray or 
l)lue-gray smooth overcast. It is thicker and 



leas transparent than clrrostratus, which often 
lowers and gradually fnerges with altostratus 
of the approaching warm front. Ther-aun or moon 
shines throu^ altostratus v^eakly as throu^ 
ground glass. (See fig. 6-10.) 

This cloud is composed of Waterdrops, but 
ice crystals hiay alero be present in upper levels. 
The icing conditions are'li^t ,to moderate and 
predominantly -form rime ice. Turbulence is 
light. The thickness is usually between 1,000 to 
5,000 feet, but in' some cases may be somewhat 
thicker. Visibility within the cloud averages 
between 50 to 200 yards. Precipitation falls 
from altostratus in the form of li^t r^tin or 
snow. - ^ 

Ninjitostratus 

Nimbostratus is a thick, dark,, gray cloud. 
(See fig. 6-11.) It is ominous and formless in 
appearance. Rain, . snow, or other precipitation 
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Is actually fallii^ from this cloud, whether it 
reaches ttie surface or not. The sun .or moon 
(Hfic is not vlsltjle throu^ nimlwstratus. There 
are also ragged scud clouds below the base 
of the nimbOBtra^s. Turbulence and icing may 
be moderate to^ heavy with very poor visibility 
within and beloi^ nimbostratus. 

Nlmbostratus clouds are almost always in 
the middle cloud genera, but usually extend into 
the lower cloud genera« Low ragged clouds 
frequently occur below the nimbostratus layer, 
with which they may or may not mer^. 

Stratociunulus 

Stratociunulus usually occurs as an extensive 
and fairly level layer marked by thick rolls 
and dark rounded masses of cloud. Its cloud 
masses are larger, thicker, and darker than 
th(^ of ffltocufflulus. They may have either 



small or large breaks between the rolls; 
however, they may form a pontlnuous layer 
without any breaks. (See fig. 6-12,) 

The visibility within this type cloud Is pbor. 
Turbulence in stratocumulus clouds is light to 
moderate, and the icing conditions are moderate 
and may form clear ice. ^e precipitation from 
stratocumulus clouds is generalljr showers of 
rain or snow. 

Stratus ' 

Stratus is a flat, shapeless, rather uniform 
layer of clouds 'v^ich appear dull gray. (See 
fig. 6-13.) 

Stratus yields precipitation in the form of 
drizzle only. Visibility within stratus is very 
poor. Only li^t turbulence and light to moderate 
icing may be present, Visibl)fity below the base 
of , stratus Is very poor i^^drizisle is occurring. 





• ' 201.47 
Figure 6-»lO.---Altrostratus clouds, * % 
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CtimuluS' 

Cumulus clouds are dense clouds wlfli 
vertical development. Their upper surfaces are 
dome-*sbaped and exhibit roimded protuberances, 
while their bases are nearly horizontaU Strong 
updrafts exist uhder and within all cumulus 
formations. In fact» cumulus clouds are caused 
by updrafts. Turbulence and icing conditions 





Figure 6-11. — Nimbostratus clouds, 201,48 
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^ Figure 6-12. — Stratocumulus clouds. 
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Figure 6-14. — Cumulus and cxmiulonlinTxis clouds. 
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of varying intensities are common Within cumulus^ masses. From the definition, you cw see the 
olouds, depending upon the extent of ^rtical close relationship that exists l)etween air masses 
development, * * ' and fronts. In fact, without the air mwes there 

would ^ no froiil*. A' front is. a surface, like 
vCumulOnim^s . . * a thin elastic sheet, separating two air masses. 

, , ^ . ^ In our discussion of air masses, we learned 
Cumulonimbus are cumulus clouds with g^^^ thlt ^when air stagnates over certain regions 
vertiOBl development. Tops may exte^id higher acquires properties from the underlying . 
i than 60,000 feet. The top is composed of ice ^^^^^^ ^ ^^^^ ^^^^ time, these . 
crystals and often resemWes an wvil. (See ^^ir masses move out of their source region. Due 
fig, 6-14.) ^ • , to the general circulation of the atmosphere, 
* ' ' terrain, ^nd' other factors, the cold air from i' ?. 
: . FRONTS AND ASSOCIATED WEATHER . pSIr^eglons tends to southward while 
A front is defined as a IxDundary, or line tj^e warm air from tropical regions tends to 
of discontinuity, separating two different air , move northward in the Northern Hjamlsphere. 
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Therefore, it is inevitable that .somewhere in 
the jnlddle latitudes, thes^e air masses meet. 
Upon meeting they do not mix read^y-J each air 
maSafl, ten^jiing^ to remain intaot:^ The surface 
"V^ich separates - the air masses is called a 
frontal surface. This fh)ntal -surface, or line, 
is drawn on the surface weather maps, and 'its 
boundary is called a front. (See fig. 6-i5.) 

Afl previously stated, a front is indicated orf 
a surface map by a line separating tyo air 
masses. However; this is a picture only of the 
surface conditions. These air masses also have 
vertical extent. (See fig. 6-16.) A cold air mass, 
being heavier, tends to underrun a warm air 
mass. Thus, the cold air is below and the warm 
air above the surface of discontinuity. The 
slope of a frontal surface is usually between 



1 to 50 (1 mile vertical. for 50 miles hoiHzontal) 
and 1 to 300 (1 mile vertical for. aOO miles 
horizontal). For, "example, 100 nvllesArom the 
place where the frontal surface meets the 
ground, the frontal surface might be Somewhere 
between 2,000 ^t and ,2 miles aboveihe eai^*8 
Surface, depending on the slope. The slope of 
a front is of * . considerable iiriportance in 
understanding the weather along the front. 



\\'hen cold air invades a rerfion occupied by 
vyarm air, it wedges Undei:.the wa!rm air pushing 
it upward. The ^frontal surfaTO in this case is ' 
called a cold frontal surface, Jn6 its intersection 
with the earth's 'surface is galled a cold front.' 
(See flg. 6-17.) . , • • 




Figure 6-15. — The meeting of two different air masses. 
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WARM FRONT 
SLOPE^ 




Figure 6-16.— Vertical cross section of frontal systems (without clouds shown). 



There are certain weather characteristics and 
.conditions ^that are associated with the passage 
of cold fronts.' In general, the temperature and 
humidity decrease, the pressure rises, and in 
the Northern Hemisphere the wind shifts 
clockwise (usually from southwest to northwest) 
with the pass£^ of a cold, front. The distribution 
and type of cloudiness and the intensity and 
distribution of precipitation depend primarily 
on the vertical velocities, stability, and moisture, 
til the warm air mass. On the basis of these 
fftotors, cold fronts are classified as^low- and. 
faat-moving cold fronts. 



With the slow-moving cold front there is 
a general upglide of warm air along the entire 
frontal surface except for pronounced liftli^ 
along the lower portion of the front. The average 
slope of^ttie front is approximately 1:100 (l mile 
vertical to lOO miles horizontal). The cloud 
and T)recipitation area is extensive and is 
characterized by cumulonimbus and nimbostratus 
clouds, showers, and thunderstorms at, and 

' immediately to the rear of, the surface front. 
This area is followed by a region of rain and 
'njmbostratus clouds mergli^ into a region of 

, altostratus clouds and then cirrostratus clouds. 
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which may extend several hundred miles behind 
tixe front* The development of cumulonlmlxis 
clouds, showers, and thunderstorms is largely 
dependent on the original instability character- 
istics of the warm air mass. Within the cold 
air mass there may be some stratified clouds ^ 
ia the rain area^ but there are no clouds beyond 
this area unless the cold air mass is unstable. 
In the' latter case, some cumalus clouds may 
develop. This type of front is usually slow* 
moving; 15 knots may be considered average. 
(See fig. 6-18(A).) 

»- 

With the fast-moving cold front, there is 
descending motion of the warm air along the 
frontal surface at hig^ levels, and the warm air 
near the surface is pu^ed vigorously upward. 
.This type of front has a slope of 1:40 to 1;80 and 
Jusually moves rapidly; 25 to 30 knots may be 
considered as an average speed of movement. 
As a result of these factors, there is a 
relatively narrow but often violent band of 
weather. If the warm air mass is conditionally 
unstable and xDoist» cumulonimbus clouds, 
showers, and thunderstorms occur just ahead 
of and at the surface front, and rapid clearing 
occurs behind the front. Frequently altostratus 
and altocumulus cloud layers form and drift 
ahead of the main cloud bank. The more unstable 
the warm air mass, the more violent the weather. 
If the ^ warm air is relatively dry, this type 
of front may not produce precipitation or cloiids. 
It is y/i\h the fas t-moving cold front that squall 
lines are associated. (See fig. 6-18(B).) 

The^ Air Controlman should note that cold 
fronts are indicated in blue penciled lines on 
a colored weather map. ^^Vhen color cannot 
be used, triangles are spaced along the line 
of the* front with their points indicating the 
approximate direction in which the cold front 
moves across the earth's surface. 



WARM FRONTS 



If cold air \e retreating before an advancing 
mass of warm air, the warm air slides over 
the pold air. The frontal surface in - this 
case is called a^ warm frontal surface,** and 
its intersection with the earth's surface is 
called a warm front. (See fig. 6-19.) 

r 

The weather associated with a warm front 
varies as it does with et cold front, depending 
on. the degree of stability juid moisture of the 
warm air mass. (See fig. 6-20.) 



Certain characteristics and weather condi- 
tions are associated with the passage of warm 
fronts. In the Northern Hemisphere the winds 
veer from southeast to southwest or west, 
but the shift is not as pronounced as with 
the cold front. Temperatures are colder ahead 
of the front and are warmer after passage o^ 
the front. Not being greatly affected by daily 
heating and cooling of the earth's surface, the 
dew point is normally more constant than is 
the temperature through the^day except with 
the passage of a front. Therefore, the dew 
i)oint is a good index of frontal passage. The 
average slop^ of a warm front is 1:150 (1 mile 
vertical to 150 miles horizontal). 

A characteristic phenomenon of a typical 
warm front is the sequence of cloud formations. 
These formations are noticeable in the following 
order: cirrus, cirrostratus, altostratus, nimTx)- 
stratus, and stratus. , The cirrus\x3louds may 
appear 700 to 1,000 miles ahead of the surface 
front followed by cirrostratus about 600 miles 
and altostratus about 500 miles ahead of the 
Burface front. Precipitation in the form of 
continuous or intermittent rain, snow, or drizzle 
is frequent as much as 800 miles in advance 
of the surface front. The precipitation is 
associated with nim?x)stratus above the frontal 
surface and stratus within the cold air. However, 
when the warm air is convectively unstable, 
showers and thunderstorms may occur in 
addition to the stestdy precipitation. 

Clearing usually occufS 'aft^r the passage of 
a warm front, but under some conditions drizzle 
and fog may occur within «ie warm sector. 
Normally, the speed of a warm front is less 
than that of cold fronts; an average may be 
considered to be about 10 knots. 

Warm fronts are indicated^ by red penciled 
lines on a colored weather map. When color 
cannot be used, half circles are spaced along 
the line of the front on the map on the proper 
side to indicate the approximate direction of the 
frontal movement across the surface. 

OCCLUDED FRONTS 

An occluded front occurs when a cold front 
overtakes a warm front. One of the two fronts 
is lifted aloft, and the warm air between 
the fronts is shut off from the earth's surface. 
An occluded front is often referred to as an 
occlusion. The type of occlusion is detemained 
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Figure 6-18, — Vertical cross section of a cold front* (A) slow-moving cold front; (B) fftst^moring 

cold front. , 
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Figure 6-19, — A warm front. 
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by the temi)6rature difference between the cold 
air in advance of the warm front and the cold 
air behind the cold front. 

If the air in advance of the warm front is 
ccd|der than the air behind the cold fronts the 
cold front rides along the warm frontal surface 
an^ the occluded front is referred to asi a 
warm-type occlusion. If the cold air ahead of the 
warm front is warmer that the cold air behind 
the cold front, the cold frontal surface underruns 
the warm front and the occluded front is called 
a cold-type occlusion (See fig.^ 6-2i,) 

The primary difference between a warm-type 
and cold-type occlusion is the location of the 
associated upper front in relation to the surface 
front. In a warm-type occflusion the upper cold 
front precedes the surface occluded front by as 
much as 200 miles. In the cold-type Qcclusion 
the upper warm front follows the surface 
occluded front by 20 to 50 miles. . 

Since the occluded front is a combination of ^ 
fronts, the resulting weather is that of the^ 
cold front's narrow band of violent weather and 
the warm front's widespread area of cloudiness 
and precipitation occurring in combination along 
the occluded front. The most violent weather 
occurs at the tip of occlusion. (The tip ie the 
point at which the cold front is overtaWi^ .the 
warm front.) 



Occluded fronts are indicated by a purple 
penciled line on the colored weather map. When 
color cannot be used, alternating half circles 
and triangles are spaced - along the line of 
the front on the map and on the proper side to 
indicate the approximate direction of frontal 
movement across the surface. 

STATIONARY FRONTS 

One of the most annoying characteristics of 
a stationary front (a front that shows little or 
no apparent movement) is that it may greatly 
hamper and delay air operation^ by persisting 
in An area for several days. 

The weather associated with a stationary 
front varies with the stability of the warm air 
or the moistuje content of the cold air. (See 
fig. 6-22.) 

If the warm air is unstable, rainfall from 
thunderstorms normally exists, if the warm air 
is stable^ there generally is drizzle, and beyond 
the freezing level there are icing conditions, 
light snow, or light rain. At very high levels 
there are also some ice-type clouds present. 

In the cold air there are generally lowered 
ceilings and extensive fog. Icir^ Conditions, if 
present, are li^t. 
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The width of the weather band with its 
precipitation and low ceilings varies from 50 to 
200 miles, depending upon the temperature of 
the air mass* 

Stationary fronts are indicated ly an alter- 
nating red and blue penciled line on the colored 
weather msp. When color cannot be used, 
alternating half circles and triangles are spaced 
along the line of the front on opposite sides of 
the frontal line to indicate very little movement 
across the surface* 



HUMIDITY 

Weather conditioilfl^depend greatly upon the 
amount of water in the air. The water may 
be in any of three forms— gas, liquid, or solid* 
As a gas, it is called water vapor, which is 
Invisible* Solid or liquid w^ter is visible as 
precipitation or as clouds* 

Humidity is a comprehensive concept; there- 
fore, there are available many different defini- 
tions and many different manners of e3q}ressing 
humidity* 
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Figure 6-2l, — Vertical cross section of cold- 
and warm-type occlusions. 



Most of tKe weather that interferes with 
the operation of aircraft is directly associated 
with water in some form. In this^ section, the 
characteristics of water vapor and two manners 
in which humidity is expressed are discussed. 

WATER VAPOR CHARACTERISTICS 

Water vapor is a universal constituent of the 
atmosphere. Any given volume of atmosphere 
at a given temperature can contain only a 
certain maximum quantity of water vapor. The 
maximum amount (by volume) of water vapor 
that the air can hold is alx)ut 4 percent. If 
more and more water vapor is injected into a 
given container of dry air kept at a constant 
temperature, a point is reached when the water 
vapor condenses, or becomes liquid, as fog 
withih the container or as dew on its walls^ 
As more and more water vapor is added, more- 
of it condenses; but the total amount of vapor 
in the container remains unchanged, althou^ 
the amount of liquid water in the form of fog 
or dew increases. The volume of air in the 
container is then said tor be saturated ^ith 
water vapor. 

Although the quantity of water vapor in a 
saturated volume of atmosphere is independent 
of the amount of air present, IT DOES DEPEND 
ON . THE TEMPERATURE. Jhe higher the 
temperature, the greater the tendency for 
liquid water to turn into vapor. At a higher 
temperature, therefore, more vapor must be 
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injected into a given volume before the saturated 
state is reached and dew or fog forms. On the 
other hand,, cooling a saturated^ volume of air 
forces some of the vapor to condense and the 
quantity of vapor in the volume to diminish, 

DEFINITIONS OF HUMIDITY ' 

lie actual amount of water vapor contained 
In the air is usually less than the saturation, 
amount. The amount of Water vapor in the air 
is ejqpressed in several different manners. Two 
methods are desc^rihed in the following portion 
of this section. 



T 



Relative Humidity 

Althou^ the major portion of the atmos- 
phere is not saturated, it is desirable to be 
able to say how near it is to bein^ saturated. 
Thi« relationship is expressed ^as relative- 
humidity. The relative humidity of a volume 
of air is the ratio (in percent) between the 
water vapor actually present and the water 
vapor necessary for the saturation at a given 
temperature. 

Assimie, for instance, that the temperature 

25*C. The amount of .water vapor needed 
io saturate a cubic meter of air at this 
temperature is 23.05 grams. If observation 
indicates only 11.525 grams of vapor in a cubic 
me^r, the' sample volume is half saturated, 
or its relative humidity is 50 percent. 

Relative humidity shows the degree of 
saturation, but it gives no clue as to the actual 
amount of water vapor in the air. Thus, other 
expressions of himiidity are useful. 

JDew Point 

The dew point is the temperature to which 
air must be cooled, at constant pressure and 
constant water vapor content, in order fox sat- 
ration to occur. The dew point is a conservative 
and very useful element. When atmospheric 



preesure-stiwfi^^onstantHthe^w -point-reflects — moderately ^trongJdnd teiidft„to„^ 



increases and decreases in ' moisture in the 
air, and also shows at a glancer^nder the same 
OQiliSltionSf how much cooling of the air ml^t 
iWsult in condensed moisture. 

FOG 

Since the Air Controlman*s Job is primarily 
onO' of helping pilots^ by relaying known and 



anticipated information to them, it is essential 
that he have a fundamental knowledge of the 
clashes and causes of fog. 

Fog may be defined as a cloud on the earth's 
surface* It is a visible condensation in the at- 
mosphere of sufficient density to interfer^ with 
visibility. ^ j 

i ' 

Fog consists ^ visible water droplets or 
ice particles suspended in the atmosphere. It 
differs^ from other clouds in that it exists on 
the ground or over the surfaces of bodies of 
water. It differs from rain or mist in that its 
water or ice particles are more minute, are 
suspended, and do not fall earthward. 

FORMATION OF FOG 

The differential between the devf' point and 
the temperature is used in the prediction of fog 
formation. The smaller the dfiference between 
the temperature and dew point, the greater the 
possibilites of fog fom^ation. Spread is the term 
used to define the difference in degrees between 
the two. All Air .Controlmen should be alert 
to the possibility of fog formation whenever 
the spread decreases to 4 degrees or less. 

There are two ways in which the temperature 
and dew point may become coincident: 

1. The dew point rises until it equals the 
temperature. This results from the addition of 
water vapor to the air by evaporation from 
water surfaces, wet ground, or precipitation 
falling throu^ the air. 

2. The temperature lowers to the dew point 
as a result of cooling of the air by contact with 
a cold surface underneath. vr ^ 

Naturally, other factors influence the forma- 
tion of fog. Wind is one. In a calm condition, 
fog will form and is generally very shallow. 
However, a li^t wind condition is Ideal for fog 
formation, as it produces deep layers of fog, A 
moderately strong wind teiidft„ to^k^ jQg^f rem 
forming as it circulates the air ^^^rapidly for 
fog-producing conditions to existTwong wind 
will often dissipate fogs already formec . ^ 

Air j^lluted with, dust and smoke particles 
provides a great quantity of condensation nuclei. 
These nuclei, offering particles of matter 
upon which moisture may condense, make fog 
formation much easier and the fog more dense. 
Although all fog can reduce the ceiling and 
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Figure 6-28. — Radiation fog. 
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visibility to near zerQ, the mDSt dangerous type 
of fog is one that covers large areas. 

CLASSES 

^ ^ . " •* 

Fog is divided into two classes: air mass 
fog and frontal fog. Each class is discussed as 
there are different requirements which govern 
^ the formation of each class. 

Air iiwtt^r iog^ occmns^ witttn a given air mass 
and is fornied when the layet of air close to 
the ekrth*s' surface is cooled by contact with* 
a oolder surface* below. 

There are four types of air mass fog. Each 
type gets its name from the particular manner 
^ }n which air is cooled to the dew point or 
saturated to condensation. The four types are 
radiation fog, advection fog, upslope fog, and 
steam fog. 



Radiation fog, which generally occurs as 
ground fog, is formed by the cooling of a land 
surface on clear nights by radiation of heat to 
the sky. (See fig. 6-23.) Radiation fog never 
forms over water, • ^ 

*■ ' 

After sunset, the earth receives no heat 
from the sun, but continues to radiate heat. 
The Surface begins to cool because of this heat 
loss. As tixe earth cools, the layer of air next 
to the earth's surface is cooled by conduction. 
If the layer of air next to the surface is 
sufficiently moist, the conduction process cnills 
the air to the dew point temperature and fog 
fbrms. In case of a calm wind, this cooling by 
conduction affects only a very shalloy layer dl « 
air. In this case, the fog tends to be very thin. 
Wind from three to five knots provides enou^ 
mixing so that the fog will be fairly deep. If 
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Figure 6-24. — Advection fog. 
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the mixA is too strong, it causes so much mixing 
that fog .does notv form^ Radiation fog usually 
forms at nig^t and[ generally dissipates before 
mldmoming. The beet condition for radiation fog 
is ft clear cool lig^tt, ^ig^t wind, and hl^ 
humidity. " \ 

\ ' 

Advection fog is tjie ntme given to fog 
^produo^t^r air in* motion or fog fOimefd in one 
place and transported to another. This type of 
fog Is formed ^en air \ir> transported over a' 
land or water surface colder than the air mass 
passing over it. (See fig.\6-24.) Coolihg from 
below takes place and gradually build^^-t^rX" 
layer of fog. , \ / 

Advection fog forms jfl^regions ^ere marked 
temperature contrasts exist within a short 



distance of each other, and only wiiM the wind 
blows toward the cold region. Areas of marked 
tempeAture contrast are usually foxmd along thfi 
coastlines, places ^ere snow-covered ground 
if3 ^adjacent to bare ground, an^l at sea i^ere 
cold * and warm water currents are adjacent. 

Due to the factv t^at advection fpg covers 
larger areas than the other types, it Is generally 
considered the most dangerous typ6. 

l^slope fog forms when air is forced to 
ascend a gradual slope. As the air rises up the 
slope, the atmospheric pressure decreases 
causing the air to expand and cool. If the air 
cools^ to a temperature equal to the dew point 
temperatare, fog will form. Upslope fog forms 
in very deep layers and requires d^neiderablo' 
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Figure 6-25. — Upslope fog. 
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time to dissipate. The most common fog of this 
type 18 called Cheyenne fog and Is caused by the 
westward flow of air from the Missouri valley, 
which produces fog on the eastern slope of the 
Hooky Mountains. (See fig., 6-25.) 

. Steam fog» sometimes referred to as sea 
smoice, occurs within air masses. However^ „ 

'..uioMke other air mass fogs which are formed ^ 
cooling of the air temperature to the dew point 

"temperature, this type is caused }yy saturation 
of the -air throu^ evaporation of water. It 
occurs whan cold uir moves over warm water. 
Evi^ratlon from the surface of the warm water 
easily saturates the cold air, causing the fog 
to form. This type of fog Is most comimon in 
tiie northern latitudes. Marsh or swamp mist 
ifi a familiar example of steam fog. This type 
of fog generally forme in the fall of the year 
only. (See fig. 6-26.) . ^ 

Frontal fog is another hazard which must 
l)e added to the ifst of weather troubles 
associated with fronts, frontal fog forms und<tr 
the frontal surface in the cold air niass. Frontal 



fog is divided into two classes: warm front fog 
and cold front fog. 

The warm front fog is much more extensive 
than the cold front type and is a definite hazarjl 
to^ fli^t operations. It is caused by rain falling 
from warm air into the cold air beneath the 
front and is anticipated by .a. rise in the dew 
point to or very near to the free air temperature. 
(See fig. 6-27.) 

Since the pxecipitation band accompanying a 
warm front is quite wide and the movement of 
tte front Is slow, thiff warm^frontfdg"may covei^ 
an extensive area for considerable time. After 
the passage of a warm front, an advection Jype 
fog frequently occurs in the warm air if the 
surface is much colder than, the air that is 
moving in. Strictly speaking,' this is not a 
frontal type fog, but is formed within the air 
mass itself by advection cooling. 

Warm *frbnt fog is particularly prevalent' 
along the eastern seaboard of the United States, 
where the cold waters off shore, and, the general 
upslope of the ^terrain are contributing factors 
toward this fog formation. 

Cold front fog is comparatively rare because 
cold fronts move so rapidly and have associated 
with thepi such narrow bands of precipitation 
and hi^ wind speeds ,that fog conditiojis 
dissipate or do not develop. On some infrequent 
occasions, fog does form in the cold air, mass 
Just behind the cold front. (See fig. 6-27.) When 
this happens, the fog dissipates rapidly due to 
the fast movement of the front over the surface 
of the earth. . 



AIRFRAME ICING 

Another weather - hazAifd /liorl^ is air- 
frame icing. The Air Contro]J»i|n who has exact 
knowledge of t^1>en and how xie^foms on 
aircraft is able to lend invaluable assitKtance to 
pilots at one time or another. 

Formation of ice on an aircraft reduces lift 
and thrust by adding weight to the (Mructure 
and changing the airfoil shape , of wings, tali; 
and propeller(s). There are /three types of 
airframe ice: rime, clear (glaze), and frost. 
Icing conditions encountered in fll^t will be a 
combinaitcn rime and clear ioe types with 
the characteristics of one or the other being 
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^ Figure 6-26, — Steam fog. 
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dominant. Frost forms on aircraft while on the 
ground. An everyday comparison between rime 
ice and clear ice may be fotmd in a home 
refrigerator. The ice that forms in the ice tray 
is an example of clear ice. It is veiy hard 
and glassy, and can be broken loose oniy with 
difficulty. Rime ice is the ice that forms on the 
refrigerator's coils. It is white and granular, 
and can be easily broken off. There are only 
two fundamental conditions necessary for the 
formation of ice on aircraft in fligjit. The 
aircraft must be flying through visible water 
In the form of rain, drizzle, or cloud droplets; 
and > at the time the water droplets strike the 



evaporation, freezes from the inside out forming 
a clear, dense, strong layer of ice attached 
to the wing or other surfaces upon which it is 
freezing. 

Some of the conditions \^ich ^produce a 
liquid film of water on aircraft favorable to the 
formation of clear ice are as follows: 

1. Large water droplets such as foimd in 
cumuliform clouds. 

2. Large number of cloud droplets (dense 
clouds). 



aircraft, their temperature, and the temperature 
of the surface of the aircraft, must be 32^ 
or colder. The heaviest airframe icing will 
generally occur within the temperature range 
of O^C to -10*e (32"^ to 15^) provided 
moisture is available. 

CLEAR ICE • ; 

Clear ice, sometimes referred to as glaze 
ice, is -considered to be the most serious' of 
'^the three types. It is clear, dense, and solid, 
adhering firmly to structures upon which it 
forms. (See fig. 6-28.) If the water droplets 
strike an aircraft in such rapid succession that 
none has a chance to freeze before the next 
strikes in the same place, the leading edges of 
the aircraft structures are kept covered by a 
film of liquid ^atcx. This film of water, cooled 
by contact with the colder air and by partial 



These first two conditions are most com- 
monly found in unstable air. 

3. Temperature just sli^tlj; below freezing. 

4. An unstable or conditionally unstable air 
mass. 

5. Rain or freezing rain. 
RIME ICE 

Rime ice ie gran'olar, wiiltishr, opaque, 
rough deposit of ice formed from tiny super- 
cooled water drops found in stratiform clouds 
of stable air. (See fig* 6-29.) Rime ice usually 
occurs at a lower temperature than does clear 
ice. 

Unlike clear ice, rime is formed as each 
supercooled water droplet that striken the 
airfoil freezes completely before another strikes 
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Figure 6-28.— Clear ice on an' airfoil, 
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In the same place. The resulting ice deposit is 
iff the form of tiny pellets frozen together in 
a spKiagy mass. ^ ; v 

Tto conditions which lavor formation of rime 
ice are as follow^s: 



In 



1. Very small droplets such as found 
stratiform clouds. . 

2. A relatively small number of water drop- 
lets found in, clouds that are not d^nse. 

3. Temperatures far below freezing, 

4. An air mass that Ifi Rtahle or conditionallyL 
stable, 

5. Drizzle. ^ 



Other parts of the aircraft susceptible to 
icing which will decrease its fli^t capabilities 
are the propeller, pitot tu^, and carburetor. 
Propeller ice reduces the power of the aircraft; 
pltot tube ice causes malfunction of the air 
speed indicator; and carburetor ice gives the 
effect of slowly , closing the throttle. It occurs 
under a wide range of temperatures and can 
result in complete engine failure. Carburetor 
ice forms during vaporization of fuel combined 
with the e3q)ansion of air as it passes throi^ 
the carburetor. Temperature drop in the 
carburetor can be as much as 40**C, but is 
usually 20^C or less. The temperature at >^^ch 
carburetor icing will form depends upon many 
factors such as relative humidity, type of gas 
and its ingredients, and the type of carburetors. 



FROST I 

Frost is a^light, whitish, feathery crystalline 
struettii^, snqwllke in character. It forms a 
dangerous coating on an aircraft surface which 
adds drag and alters the aerodynamic charac- 
teristics of an aircraft. Frost occurs when the 
temperatures of the surfaces of the aircraft 
are below freezing at the. time condensation 
takes place. This icing condition usually forms 
on aircraft on the ground. It can also form on 
airborne aircraft if the aircraft very quickly 
flies from a region ' where the temperature 
is well below freezing to a region >s^ere the 
temperature is considerably hi^er and th^^ air 
is very Tnoist. 



WINDS 



In general, a reference to wind means 
air in natural horizontal* motion 'relative to the 
surface of the «arth. Actually, wind has many 
components of direction* It may be directed 
vertically upward or downward, or horizontally. 
The vertical components are difficult to 
measure. Thus we deal only with the horizontal 
components — the iiorizontal directioji and speed. 
In^meteorology, reference is generally made 
to the vertical component of the wind as 
turbulence, updrafts, or downdrafts. ^ 

The cause 'of windflow is the variation in 
pressure, which in turn results from a variation 
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"Figure 8=29,— Rime ice on an airfoil. 
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In temperature caused Ijy the global circulation 
of air which maintains a balance of heat on the 
ejutb. Since ,the earth heats unequally, the heat 
Is carried away from a hotter area to a cooler 
one as a jresult of the operation of physical 
liws. , 1 . 

At times confusion arises from the meaning 
of wind direction.; Wind direction is always the 
direction FBOM which .the wind is blowing* 
Windspeed is usually measured and e3q)ressed 
in knots. 



by water droplets. This would be associated 
^th cumulus clouds or middle clouds* 

RAINBOWS 

The rainbow is a^ circular arc seen opposite 
the sun, usually exhibiting all the primary, 
colors, with red on the outside. It is caused 1^ 
diffraction, refraction, and reflection of li^t 
within raindrops. 

FOGBOWS 

■ Aj[o^xiy..ls a whitish fiemiclrcular arc seen- 



PHOTOMETEORS 

Photometeors are luminous phenomenon pro- 
duced by the reflection, refraction, diffraction 
or interference of* lig^t from the suu or moon. 
They constitute such phenomena as solar and^ 
lunar halos, solar and lunar coronas, rainbows, 
and fogbows. Photometeors are not active 
elements; that is, they generally do not cause 
adverse weather. However, they are related to 
clouds which are indicative of what weatiier to 

HALOS " 

A halo is a lijminous ring aroimd the sun or 
mobn. When it appears around the eim, it Is a 

' solar halo; ^en it forms around the moon, it 
is anunar halo, it usually appears 'whitish/' but 
it may show the spectral colors. Halos are 
formed by REFRACTION of lig^t as it passes 
flirough ice crystris. This means that halos are 
Almost exclusively "^associated with cirriform 
clouds. Refraction of lig^t means that the lig^t 

^ passe s throu^ prisms; that.„is, Jce crystals 
which act as prisms. 

CORONAS . ' 

A corona is a luminous ring surrounding the 
mm (solar) or moon (Ixmar) and is formed Iqr 
DIFFRACTION of lig^ht by water droplets. It 
may vary greatly in size, but is usual^ smaller 
than a halo. All the spectral colors may be 
visible., Sometimes the spectral colors or 
portions of them are repeate^^ several times 
tnd are somewhat irregularly distributed. It 
* !s difficult to distinguish between , coronas 
and halos. The main feature may b^ sise, as 
previously mentioned and the ^ colors |^>pear 
brighter, which is a result of Uf^t diffraction 



opposite the sun in fog. its outer margin has 
a reddish tinge; its ^ iimer margin has a 
blufsh tinge. The middle of the band is white. 
An addi]fional bow, with the colors reversed, 
sometimes appears inside the first. 



ELECTROMETEORS 

Electrometeors are a visible or audible 
manifestation of the atmospheric^ electricity. 
The more important electrometeors include, 
thunderstorms, lightning, and aurora. (Because 
of its effect on aviation, the thtlMerste^ is 
discussed as a separate entity later in this 
chapter.) ^ - , • 

LIGHTNING 

Lightning^ is a flash of li^t from a sudden 
electrical discharge which takes plaoe frQm or 
inside a cloud or from hi^i structures on the 
ground or from mountains. Four main types of 
lightni^ can be distinguished as follows: 

I. Cloud to grou«u iigjithing (CG). Lightning 
occurring between the cloud and the ground. 

' 2. Cloud discbarge (IC). Lightning which 
takes place within the thunder cloud. 

^ 3. Cloud to cloud discharge (CC). Streaks 
of lightning reachii^ from one cloud to another. 

4. Air discharge (CA). Streaks of llghtnit^ 
iRiiich ^pass from a ^ cloud to the air but do not 
strike the ground. 

AURdRA 

^ Aurora is a luminous phenomenon ii^ich 
'appears in the hlg^ atmosphere in the form 
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of arcs, bands, ^draperies, or curtains. This 
phenomenon is usually wWte but may have 
colors. The lower edges of the arcs or curtadns 
are usually well defined while .the upper edges 
are not. Polar aurorae are due to electrically. 
Charged particles, ejected from the sun, acting 
on the rarlfied gases of the hl^er atmosphere. 
The particles are channeled by the earth*s 
magnetic field; therefore, Aurorae are mainly 
' observed near the magnetic poles. 



LITHOMETEORS 

Lithometeors comprise a class of atmos- 
pheric pheiiomena, among which dry haze and 
smoke are the most common examples. In 
contrast to a hydrometeor*, which consists 
largely of water, a lithometeor is composed of 
solid dust or sand particles, or the ashy 
products of combustion. 

HAZE 

^ Kaze is suspended dust or salt particles so 
sjnall that they cannot be individually felt or 
seen by the unaided eye. They reduce visibility 
and lend a characteristic opalescent appearance 
to the air. Haze' resembles a uniform veil over 
the landscape that subdues its colors. This veil 
lias a bluish tinge \^en Viewed against a dark 
background and a dirty yellow or orange tinge 
when viewed against a brl^t background. 

SMOKE 

Smoke is fine ash particles suspended in the 
atmosphere, men smoke is present, the disc 
of the sun at sunrise and sunset appears very 
red and during the daytime has an orange tinge. 
Smoke at a distance, such as from forest fires, 
usually has a light grayish or bluish color and 
is evenly distributed in the upper air. , ^ 

DUST 

Dust is finely divided solid matter, uniformly 
distributed in the air. It imparts a tannish dr 
grayish hue to distant objects. The sun's disc 
is pale and colorless or. has a yellow tinge at 
all periods of the day. r 

SAND 

Fine particles of .sand picked up from the 
Surface by" the wind and blown about in clouds 



or sheets constitute a troublesome lithometeor 
in some regions. 

HYDJROMETEORS 

Hydrometeors are composed primarily of 
water in either liquid or solid state. Hydro- 
meteors comprise all forms of precipitation, 
such as rain, drizzle, snow, and hail, and such 
elements as clouds and fogs. 

PRECIPITATION 

f 

Precipitation Includes Ifl^^^ of moisture" 

that fall to the earth's surface, such && rain, 
snow, hail, drizzle, etc. Dew and frost are 
not forms of precipitation, althou^ they are 
hydrometeors. Precipitatio^i, is l^lassified ac- 
cording toiits form (liquid, freezing, and solid), 
size, and rate fall. 

Rain 

Precipitation which reaches the earth's 
surface as large watet, droplets is classified 
as rain. If the droplet? freeze on contact with 
the ground or , other objects, the precipitation 
is classified as*freezing rain. 

Drizzle ^ 

Drizzle consists oi very small and uniformly 
dispersed droplets that may appear to float 
while following air currents. Sometimes drizzle 
is referred to as mist. Unlike fog droplets, 
drizzle falls to the ground. However, the rate 
of fall is very slow. The slow rate of fall and 
the small sUe of the droplets distinguish 
drizzle from' rain. When the droplets freeze on 
contact with the, ground or other objects, they 
are called freezing drizzle. Drizzle always 
restricts visibility. 

Snow 

Snow consists of white or translucent ice 
crystals. In jjieir pure form the ice crystals 
are hi^ly complex, hexagonally branched forms. 
However, .most snow falls as parts of ice 
crystals, as individual crystals, or^ more 
commonly as clusters and combinations of these. 
Snow occurs in meteorological conditions similar 
to those in which rain occurs, except that with 
snow the initial temperatures must be at or 
below freezing. 
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Snow Pellets (Soft Hall) 

Sometimes called soft hall, snow pellets 
are white, opaque, round (or occasionally 
conical) kernels of snbwlike consistency, 0.08 
to 0,2 Inch In diameter. They are crisp and 
easily compressible. They may rebound or burst 
when striklnji: hard surfaces. They occur almost 
exclusively in showers. 

Snow Grains 

Sometimes called granular snow, snow grains 
take the form of minute,~branehed, star-like 
snowflakes, or of very fine simple crystals. 

Ice Pellets 

Ice pellets are composed of frozen raindrops 
or drizzle, or largely , melted and refrozen 
snowflakes that reboxind when striking hard 
surfaces. Tlxelr fall may be continuous, inter- 
mittent, or showery. 

Hail 

Ice balls or stones, ranging in diameter 
from that of a medium-size ralndi^ to an inch 
or more, are referred to as haiL They may 
fall detached or frozen together into irregular, 
lumpy masses. They are composed either of 
clear ice or of alternating clear and opaque 
snowflake layers. Hail forms in cumulonlmbtis 
clouds and^ is associated with thundershower 
activity. Surface temperatures are usually above 
freezing when hail occurs. Determination of size 
is based on the diameter, in inches, of normally 
shaped hailstones. 



THUNDERSTORMS 

Intensive research is underway by various 
government agencies for the purpose of providing 
the air traffic control system with the capability 
to locate, identify, and measure the intensity 
of turbulence associated with severe weather 
idiich accompanies thtmder storms. Radar is a 
valuable tool in this research, and much has 
been discovered. Although this capability does 
not yet completely exist, controllers must still 
advise pilots of known weather conditions that 
should be avoided. 

No firm rules can be given as such to 
avoid thunderstorm cells by a certain number 



of miles. Controllers must exercise good 
judgment based on knowledge ^f thunderstorm 
characteristics to adequately advise and assist 
pilots in the accomplishment of safe fli^t. 

FORMATION 

The fliunderstorm .rep'^ssnts a violent and 
spectacular atmospheric phenomenon. The 
thunderstorm is usually accompanied by lightning, 
thunder, heavy rain, gusty surface wind, aiKi 
frequently by hail. A certain combination of. 
atmospheric conditions is necessaiy .for the 
formation of a thunderstorm. These factors are 
conditionally unstable air of relatively hig^ 
humidity and some type of lifting action. 
Before the air actually becomes unstable, it 
must be lifted to a point where it is warmer 
than the, surrounding air. When this condition 
is brought about, the relatively warmer air 
continues to rise freely i^til, at some point 
aloft, its temperature has cooled to the 
temperature of ine surroimding air. In order 
to bring the warm surface air to a point lyhere 
it will continue to rise freelv, some type of 
external lifting action must be introduced. Many 
conditions satisfy this requirement. For example, 
an air mass may be lifted by heating, terrain, 
and fronts or convergence. 

STRUCTURE 

The fundamental structural element of the 
thunderstorm is the unit of convcctive circula- 
tion known as a oonvective cell. A mature 
thunderstorm contains several of these cells, 
w^ich vary in diameter from 1 to 6 miles. By 
radar analysis and measurement of drafts, it 
has been determined that, generally, each cell 
is independent of surrounding cells of the 
same storm. Each cell progresses throug^h a 
cycle which lasts from . 1 to 3 hours. In the 
initial stage (cumulus devel<:>pment), the cloud 
consists of a single cell; but as the development 
progresses, new cells form and older cells 
dissipate. , . 

The life cycle of the thunderstorm cell 
consists of three distinct stages; they are the 
cumulus stage, the mature stage, and the 
dissipating or anvil stage. (See fig. 6-30.) 

Cumulus Stage 

Although most cumulus clouds do not 
become thunderstorms, the Initial stage of a 
thunderstorm is always a cumulus cloud. The 
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Figure- 6-30.— Life cycle of a thunderstorm cell. 
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chief distinguishltig feature of this cumulus or 
building stage is -an updraft, which prevails 
throughout the entire cell. Such updrafts vary 
from a few feet per second to as much as lOO 
feet per second. In mature cells. 

Mature Stage 

The beginning of surface rain, with adjacent 
updrafts and downdrafts, initiates the mature 
stage. By this time the apex of Jkhe average cell 
has attained a' height of 25,000 feet or more. 
Ab the raindrops begin to fall, the frlctional 



drag between the raindrops and the, surrounding 
air causes the air to begin a downward motion. 
The descending saturated air soon reaches a 
level ^ere it is colder than its environment; 
consequently, its rate of downward motion Is 
accelerated. This is a downdraft. 

Dissipating (Anvil) Stage ^ 

Throu^out the life spaii of the mature 
cell, more and more air aloft is being dragged 
down by the falling raindrops. Consequently, 
the downdraft spreads out to take the place 
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of the dissipating updraft. As this process 
progresses, the entire lower poi;tion of the cell 
l)ecomes an area of downdraft. Since this is an 
unbalanced situation, and since the descending 
motion in the downdraft effects a diylng 
projbess, the entire structure begins to dissipate. 
The high winds aloft have now carried the 
upper section of the cloud into the anvil form, 
indicating that gradual dissipation is overtakirg 
the storm cell. 

THUNDERSTORM WEATHER 
Rain 



Liquid water in a storm may be ascending 
if encountered in a strong updraft; it may 
be suspended, seemingly without motion, yet 
in extremely heavy concentration; or it may 
be falling to tlie ground. Rain, as normally 
m'easured by surface instruments, is associated 
with the downdraft. This does not preclude the 
possibility of a pilot entering a cloud and being 
swamped, so to speak, even thdu^ rain has not 
been obs^erved from surface positions. Rain is 
found in almost every case of penetration below 
the freezing level, in instances in which no 
rain is encountered, the storm probably has 
not developed into the mature stage.^ 

Hail ^ 

Hail is a possibility in any thunderstorm, and 
the presence of damaging hail should always be 
considered with moderate or severe storms. 



Turbulence 

Data obtained by research indicates that the 
frequency and severity of turbulence encounters 
decrease slowly with distance from the storm 
cores* Moderate to severe turbulence may be 
encountered up to 20 miles from the center of 
severe storms at any altitude and up to lO 
mnes from the centers of less severe storms. 
Severe turbulence is often found in the anvil 
cloud 15 to 20 miles downwind from the severe 
storm cores. The storm cloud is only the visible 
portion of a turbulent .system whose updrafts 
and downdr^ts often extend outside of the storm 



proper. Very little evidence exists that maximum 
turbul^e occurs at the middle heists of a 
storm. Tjie same turbulence considerations which 
^ply flight at hig^ altitudes near storms 
apply low altitudes as well. No useful 
correlation exists between the external visual 
s^pearance of thunderstorms and the turbulence 
and hail within them. 

Surface Wind 



A significant hazard associated with thunder- 
storm activity is the rapid change in surface 
wind direction and speed immediately prior 
to storm passage. The strong winds at the ^ 
surface accompanying a thunderstorm passage 
are the result of the horizontal spreading out 
of downdraft currents from within the storm 
as these currents approach the surface of the 
earth. 
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CHAPTER 7 

AVIATION WEATHER REPORTS 
AND ADVISORIES 



AVUTION WEATHER SERVICE 



up to 30 days, in the future* Other facilities 
may interpret NMC products without having' to 
The National Weather Service (NWS), located perforD[i identical tasks in preparing detailed 
In Washington, D.C.f is tba agency^refiponsltde — foreoasts^EOT^&ei^-afei 
for tha/fnation*s aviation weather service. It is 



ibe pimary organization for providing weather 
sarvicd to pilots* To prepare, collect, and traffs- 
mlt the thousands of observations and forecasts 
now available^ to pilots would require an organi- 
zation many 'times the « size of the National 
Weather Service* Therefore, the National Weather 
Service obtains the cooperation of other govern- 
ment agencies, private individtjwds, and organiza- 
tions to satisfy the overwhelming aviation weather 
service requirements. 

The FAA is considered the principal distri- 
bution agency for weather information to aviation 
Interests through its vast communications sys- 
tems and pilot^Weather briefing service; 

The military weather services cooperate ex- 
tensively with the NWS at all levels by the 
exchange of weather information* However, the 
callitary weather services concentrate their 
efforts toward satisfying military requirements 
and directly serve military interests* 



and forecast centers 
Service directly sup- 
ps provide general or 
mowing centers are 
rTthe aviation weather 



ANALYSES AND FORE- 
CASnNQ CENTERS 

Sonae of the analyses 
of the National Weather 
port aviation, ^hile othei 
special servicek* The f< 
those which directly suppo: 
service^ 

National Meteorological 
canter (NMC) 

This center is the hub of the nation^s weather 
infozmation processing function* It receives 
weather information from all over the Northern 
Hemisphere and provides analyses and fore- 
casts to other weather facilities for periods of 



Natibnal Weather Service 
Forecast Office (WSFO) 

WSFOs have areas of forecast responsibil- 
ity which roughly correspond with, areas of re- 
sponsibility of the FAA Air Route Traffic Con- 
trol Centers (ARTCCs). These offices prepare 
and distribute aviation terminal and area fore- 
casts with the assistance of guidance material' 
from the National Meteorological Center* 

Weather Service Oftice (V/SO) 

The WSO is the National Weather Servicers 
main link" between the aviation interest and the 
processing centers such as NMC and the WSFOs, 
The weatherman in a WSO is an observer- 
briefer* ^He depends mostiy on material received 
from the larger centers, but must ^io some analy- 
ses and forecasting also* the WSO is responsible 
for the information given to pilots and other 
aviation interests* 

Special Processing Centers 

NATIONAL SEVERE STORMS FORECAST 
CENTER (NSSFC). — This facility, located in 
Kansas City, Mo«, issues warnings of severe 
thtm^erstorms and their accompanying hazards 
including tornadoes, funnel clouds aloft, hail at . 
the surface, arbas of extreme turbulence, and 
surface wind gusts of more than 50 loiots, 

THE NATIONAL HURRICANE CENTER* — 
This facility is located In Miami, Fla* All ef- 
forts concerning tropical storms or hurricanes 
which may affect the southern and eastern Un||gd 
States'(U.S.) are supervised and coordinated al^ 
tjiis center* The Weather Service Office in San 
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Francisco sarves as the hurricane center for 
tropical storms of all intensities in the Pacific 
Ocean along the west coast of the U.S. A cor- 
responding service for tropic^ storms and ty- 
phoons in the central and western Pacific is 
provided through joint efforts of the National 
Weather Service and military weather services. 

HIGH ALTITUDE FORECAST CENTERS.- 
These centers provide forecasts of temperature, 
wind, and significant en route weather for high 
altitude operations. 



THE NATIONAL 
LITE SERVICEXNES 



ENVIRONMENTAL SATEJ.- 
[SSpTeparesWdyws" 



Pilot Balloon Observations (PIBALS) . 

PIBALS supplement the rawinsonde obser- / 
vations. It is a balloon sent aloft and tr^cked^ 
visually to determine wind information. . , 

Pilot Reports^(PIREPs) ^ ' 

These observations come directly from/ the 
pilot and are often relayed through the Air Con- 
trolman to the weather service personnel.. Much 
of the time, PIREPs^ are the only sources of 
information ^relating to conditions such ^as tur- 
bulence, icing, and cloud tops. 



for distribution. The analyses are based on pic- 
tures of cloud coverage of large areas taken l)y 
the cameras of the weather satellites orbiting 
the, earth. 

TYPES OF WEATHER 
OBSERVATIONS 

The tenn. ''observation** is used to cover 
both measured and estimated existing values of' 
weather elements. Observations are made at 
the ground (surface), from the ground, and aloft. 



Surface Observations 



Surface observations are the most ^readily 
, obtained. They are made by National Weather 
Service personnel, military weather services 
personnel, and FAA Flight Service S^cialists.^ 
Surface observations from Navy and commer- 
cial ships at sea further add ^ the weather 
picture. Automatic observing stations (AMOS), 
which automatically record wind, ceiling and 
precipitation information, etc., are being added 
*to the network of surface observation sites. 



Radar Observations 

f 

Radar observations afford a continuous pres- 
entation of significant cloud ajid precipitation 
patterns. These are made by the National Weather 
Service and military personnel at many locations. 



Rawinsonde Observations 



/ 



These observations are obtained^ sen^ng 
\ balloon aloft with miniaj^e weathe?^ obsex^^ing 
equipment and radio gfJOP* They fuwsh infor- 
mation on temperature,^1£umidity, pressure, and 
winds often to heights above 100,000 fe§t. 



Aerial Weather . 
Reconnaissance Flights 

The Air Force and Navy m; 
flights along fixed routes over r^ 
cessible land and water areai 
weather personnel aboard to mi 
servations. 



^ / 

Satellite Observations 




scheduled 
atively inac- 
with trained 
weather ob- 



Satellites orbiting the earth at altitudes above 
400 miles furnish photogrj^hs, of cloud patterns 
over a large area. 

WEATHER COMMUNI- 
CATIONS SYSTEMS 



Weather informa^on is extremely perishable 
because of its cha^able nature. The distrib- 
uting function is a' very large one, including the 
collection and dissemination of observed data 
and the delivery ^of products of the analyses and 
forecasting^ cei^ters. Existing methods fpr col-* 
lection and dii^tribution of weather information 
over long distances are teletype circuits and 
facsimile n^ftworks. Weather information may 
be transmitted l>y landline, which is a fixed wire 
circuit fr<^ station to station or from a control 
station t^ a group of stations, or by radio. 
Radio is^ used to transmit and receive informa- 
tion where the use of landline is impracticable 
or impossible. Radio is the means by which 
weatl^r information is transmitted to ships and 
overseas land stations. 



T^type Circuits 

The teletype circuits 



used for distribution of 
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and O, operated by the FAA and military tele- 
type networks, 

SERVICE A.— The f)rimary purpose of this 
system is collecting and disseminating aviation 
weathef reports and NOT AM s. - 

SERVICE C— The primary purpose of this 
network is collecting and disseminating domes- 
tic synoptic weather information, 

SERVICE O.T-The ^Service O system is used 
primarily for collecting and disseminating in- 
tem&tional weather information, 

"T^HLITARY N KT WORKS. — CONUS Meteoro- 
logical Teletype System (COMET) is an Air 
Force network used to collect mllitalry aviation 
weather observatiou» and pilot reports in the 
contiguous U.S. and to provide rapid distribu- 
, tion of this information to military users. 

The Navy has established Fleet Weathei* 
Centrals which collect weather observations from 
ships at sea and other Navy weather facilities 
through the worldwide U.S. Naval Communications 
System- Navy-originated weather reports may 
be entered on the FAA weather circuits, COMETr 
or'" transmitted via naval communications de-_ 
pending upon their origin, content, and purpose. 

. Facsiinile Networks ^ , 

Facsimile networks are used to distribute 
analyses and forecasts in -graphic form. Spe- 
cial depictions of other types, such as photo- 
grj^hs, also c£m be made through this distribu- 
tion method. There are four such networlts 
presently; two operated by the National Weather 
Service and one each by the Navy and Air 
Force. This method may be considered pref- 
erable to the teletype; however, present fac- 
simile networks are incapable of handling the 
. volume of aviation weather required. 

Local Distribution 

Air Controlmen are concerned mostly with 
v^eather conditions in the immediate vicinity,, 
and within 50 miles, of the airport. Weather 
forecasts are used regularly for planning pur- 
poses, such as selection of runway, etc; How- 
ever, air traffic controllers are more concerned 
with conditions at the present and within the 
next hour. , 

Ob^ously, the amount of weather reports, 
and forecasts discussed to this point (although 



necessary for complete weather service) is 
much more than is actually utilized by the Air 
Controlman in th^ performance of routine tasks. 
Therefore, weather service personnel digest 
all the weather information and supply the Air 
Controlinan with the needed meteorological in- 
formation. 

This weather information is distributed lo- 
cally by various methods including Telautograph 
(a remote mechanical writing device), interphone, 
and closed circuit television. 



HOURLY AVIATION WEATHER 

— —REPORTS 



Weather information received from weather 
service personnel will consist of ^numerals, 
symbols, and contractions as used on Teletype- 
writer networks to describe a lai-ge amount of 
weather information in^a small space. The Air 
Controlman must be able to decode this infor- 
mation for transmission to pilots via radio 
telephone. 

The following section discusses the hourly 
aviation weather report and gives an e3q)lana- 
tion of encodijig and decoding the symbols used. 
This e3q)lanation is limited to a brief coverage 
intended to provide the Air Controlman with a 
working knowle^ige of aviation weather reports. 

CONTENT AND FORMAT OF THE 
HOURLY AVIATION WEATHER REPORT ^ 

Figure 7-1 is an example of an hourly avia- 
tion weather report as it would be received on 
Service A or the Air Forcd COMET network 
with minor variations. 

Location Identifiers 

Three-letter location identifiers identify the 
station sending the report. All location identi- 
fiers are contained in the FAA publication Loca- 
tion Identifiers 7360.1 Series. 

J 

Types of Reports 

Aviation weather reports are classified as 
record (R), special (S), record special (RS), or 
local (L). 

The designati'>p of the report is determined 
upon the circimistances which prevail at the 
time of the observation. 

With the exceptidn of the Special report, the 
type of report is normally omitted since most 
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REMARKS: Visibility 
variable between 1/2 
and 1 mild. 

REMARKS: ■ Ceiling 
variable be.tween 900 
to 1200 feet. 



U.S. DEPARTMENT OF COMMERCE 
ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION 
WEATHER BUREAU 
SILVER SPRING, MD* 20910 



, DECODING AVIATION WEATHER REPORTS 

Ba,sed on Instructions in Federal iSeteorologicad Handbook 
No. 1, Surface Observations 

STANDARD AVIATION REPORT FORMAT FOR 
MANNED STATIONS 




BASES AND TOPS OF CLOUDS: ^ Tops broken layer 2700 f.t. rasl. Height of bases not 
visi ble at the statioy^ precede sky cover symb ol, ^'U" indicates layer amount ^utt= 
-xnowfl-^ If the report is more than 20 minutes old, the time (GMT) precedes the 
entry. , 



REMARKS:^ Fog and Smoke hiding 3/10 of sky. 



) 

RUNWAY VISUAL RANGE: RunWay lOL, Visual Range variable between 26Q0 and 5500 ft. 
m past 10 minutes. When visual range is constant for past 10 minutes, only the 
constant value is reported, e.g., j^0LVR60+, 



ALTIMETER SETTING: 29.37 inches. Three figures, representing units, tenths and 
hundredths of inches, indicate the altimeter setting. ♦•Low" is used preceding 
figures to indicate valties below 29.00 inches. « 



WIND: 270^ true, 13 kts. To decode direction, multiply first 2 digits by 10. 
If product is>500. subtract 500 and add aOO to speed . Gusts and squalls are 
indicated by "G" or "Q" following speed and peak speed following the letter. 



DEWPOINT: 65« F. . ^ ' / ^ 

TEMPERATURE: 66* F. minud sign indicates temperatures , below zero. 



SEA LEVEL PRESSURE: 1014.6 millibars. Only the tens, units and tenths digits 
are reported. 



WEATHER AND OBSTRUCTIONS TO VISION: Light Drizzle, Fog & Smoke. Algebraic 
signs following symbols indirate intensity. 



P^VAILING VISIBILITY: Seven eights statute mile and variable by the amo 
given in REMARKS. 




SKY & CEILING: Partly obscured sky, ceiling measures 1100 ft,, variable 
broken, 3800 f,t. overcast. Figures ar^ height of each layer in lOOs of feet 
above.grounU. A number pr,eceding an X indicates vertical visibility into phe- 
nomend. A "V" indicates height varying by amount given in REMARKS. Symbol after 
heigh* is amount of sky cover (Figure 7--2). The letter preceding height indicates 
that /height is to be the ceiling and the method used to determine the height 
(Table 7-2). ^ . . , 

■ * 



TYPE OF REPORT:. "R" omitted when observation. Is In' hourl-y sequence. 



^fl STATIOH IDENTIFICATION: 



Identifies report for Pittsburgh by using FAA Identifier. 



Figure 7-1. — Hourly AvliUion Weatber Report. 
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other reports f ail in tjie category of hourly 
weather reports. 

The following discission concerning the vari- 
ous types of weather observations conducte^^will 
allow you to^ better^understand the ^rpes of reports 
assopiated with these observations. ^ 



to equal or exceed the following criterion, a 
' special observation is taken. 



Record Observation -^R) 

Records observations are normaljly taJpn at 
hourl)^ intervals having a standard time Jof H 
00 (on the hour). They are the basic ofcserva- 
tions which supply the weather infomflation for^ 
the hourly avidtion weather report. 



3 miles, , 
2 miles. 

11/2 miles. ' \^ ' V..:/ 

Irtiile. . • * ' -^^'^ 

All nationally published mM^nA;^:a3pptt^^ ' , 
cable t^^the airport. ; ' ' , [>ry 



1. 
2. 
3. 
4. 
5. 



A special observation is trf bSmadQ Avhen at^^"^;' 
tornado is first observed, disaif^)8krs from si^l^tj,;^" 
or occurred within the past hjouf, as repbrte^^ ; 
outside sources, but was npt o^iser j^ed^^^^^^ 
"cortted at the staticn^ — 



Sgecial Observation {§) 

M " ' - / 

Special weather observations are supple- 
mentary to the hourly record observation. Tney 
are taken ' arid transmitted as soon as possible 
after certain significant 
occurred.' 

Coaiparing the special to a record observa- 
tion, the letter and time of filing is an addi- 
tion. The sea level pressure^.Jt9iilt)erature, and. 
dewpoint are omitted. 



CRITERIA FOR TAKING SPECIAL OBSER- 
VATIONS.— A special observation is made when- 
ever one Or more of the elements **listed below 
changed in the amounts specified. The 
ount of qhan^ is derived from the last record 
special observation. 

In any . instance when ceiling forms below, 
decreases fo lesR than, or if^ 'below, increases to 
equal' or exceed: . ' ^ 

1. 3,000 feet. 

2. 1,000 f^t. 
3'. 500 feeV 

4. All nationally published miniD[ia applicaj)le 
to the airport. » 

At all stations, a special, .observation jls 
made when the sky condition shows clouds belpw 
1,000 feet, and when no clouds were previouwfv 
reported below this level. , 

Additionally » a special observation. is made 
whenever a layer of clouds or obscuring phe- 
nomena\aloft is present below the highest in- 
strumentminimimi, including circling mlnim\mis, 
♦^applicable Jto the airport and4io sky cover jdloft 
was reported beloV this Itk^the previous R, S, 
or RS obser vat^oh. * 

In any instance, wl^en prevailing visibility 
decreases less than, or If below, increases 



• A special observation Is.fo; b6'''i^ade 'Wh6jir>ar^ 
thunderstorm begins {thunde;ie jlis i^i^; % 
increaises in intensity, (T tc^ T-t); or^t^fjf (^^^ ; 
minutes after thurider is lapt'heaj^ch;^''', ' ' f.^ ' 
Precipitation caujses >* spedfi^; 'dtf^rV^^^ 
weather ch^ges hav^ to be made when' hall begins o^-^^'erid^j -iifel&ii^^ 

precipitation begins, changes 'intehs^tyj.;^!^^ 
and ice pellets begin, t chahge. intehsij^^^^^ ; 

Wind and wind shifts a^e causes; fSf'itifl^^ 
special observations; these occur, whepi' tl^ -^ay- > ' 
erage 1-minute wind i^ed suddeiiy iribr^as^Sv 
to twice or morja than^ twice tiivs; currentl^!^;'|^«^^^ 
ported 1-mlnute, wind speed . aad feXCee^^ 2S;^ 
knots, or when a wiiB shift o6curs« ' * ' • ^ 
A wind shift is defined as a change In thd 
wind direction of 45 degrees oy ntore w^bh* 
takes place in less than 1 5" minute s.' Torn&do 
^abtivity and runway condition observations, maj^ 
be transmitted as single elenient specials oh 
the teletype; i.e., the only information* tr^iis** 
. mitted Is that which actually rteuires the spe- 
cial. " • ' r . \ 



Record Special Observations (RS) 

If the time of the significant weather changes 
which constitute^ a special coincides, with the * 
time of the record observation, the two reports 
are combined— heilce the name record special. 
If this happens, the letter S remains in the 
report to attract attention to the fact tiiat* some- 
thing special has happened since the laiat record 
observation* was sent. The date-tim^ group is 
omitted. The sea-level pressure, temperature, 
and dQwpoint are encoded. 

Local Observations (L) 

Local ^observations lii^ be taken at any 
weathei;, .observing station.^ The elements nor- 
mally' incluS&d in a local' are ceiling and' Sky 
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Table 7-1.— Sty cover* height values 



Feet 


Reportable values 
(coded in hundreds 
of feet) m 


Encoded 


5,000 or 
less 


To nearest 
100 ft 


1,10,50, 
etc. 


5,001 to 
10,000 


To nearest 
500 ft 


-^55,75,100 
etc. 


Above ^ 


To nearest 
1^000 ft 


140,180, 
200, etc. 



Note: VarijOde ceiling heists at or above 
3,000 feet may be reported as variable if con- 
sidered operationally significant. 

Sky cover symbols indicate the amount of 
sky 'cover. These symbols arQ-listea~l5ir~tBer 
report in ascending order If more than one 
layer of cloy^s or obscuration exists. Figure 
7-2 lists the sky cover symbols, thei2> mea^ng, 
contraction, and explanation. 

A ceiling is either; ^^y^ 

1. The height ascribed to ,the lowest re- 
ported opaque broken or overcast layer of clouds 
or obscuring phenomena aloft, or; 

2. ^^e vertical visibility in a surface-based 
pheifomena associated •with an obscxired 'Sky. 

3. * 'Unlimited'* when neither of the preceding 



j,y^ conditions in 1 or 2 are present, 
condition- prevailing visibility, weather and ob- 



and remarks (as appro- 



structions 
priate)."^ 

Local observations are taton when changes 
in celling, visibility, weather, or other elements 
are significant for local aircraft operations. 
Definitions or standards of significance are 
developed locally. ' 

Local observations are taken immediately 
following an aircraft mishap at pr near the sta- 
tion except when notification is delayed or there . 
has been an intervening record observation. 
Such Observations consist of all the elements 
normally included in a record observation ex- 
cept sea-level pressure. Local arrangements*, 
are made to ensure that weather service per- 
sonnel are notified as soon as possible of all 
aircraft mishaps. 

Local o1;>8ervations may also be requestecl by 
appropriate personnel when required for piur- , 
poses other, than those listed in the preceding 



SlqNuid Ceiling 

<• 

' Figures^^eceding thee symbols are heiriits 
of clouds m hundreds of feet above the surface 
rounded off to the nearest reportable value as 
in table 7-1. ^ 

The letter **V" following the cloud height in- 
'dlcates tha height is variable^ This is a condition 
in which thevaluerapidly increases and decreases 
by one or more reportijble values duriug the 
period of observation. It is reported oiily for 
ceilings less than 3,000 feet. The average of 
all values secured is used as the cloud height. 



The 'letter preceding the height of a .celling 
layer of sky ccvar^ indicates how the ceiling 
height was obtained. Specific symlx)ls are em- 
ployed to denote ceilings obtained by various 
methods. (See table 7-1^ " 

A brief explanation of the methods utilized in 
obtaining the height of ceilings as listed in table 
7-2 follows: 

1. Measured ceiling— Identifies a ceiling 
height for a layer aloft determined by a ceiling 
light, ceiloineter, cloud-height detection radar, 
or based^'on the known fei^t of objects in con- 
tact with the ceiling layer and within 1 1/2 
nautical miles of the airport. 

2. Estimated ceiling— Obscuring phenomena 
aloft shall be classified as estimated when they 
are determined by the following methods: 

a. Height cf a ceiling reported by a pilot 
within 1 1/2 nautical miles of a runway and within , 
15 nitautes of the actual time of an observation 
for non^cirriform cloud layers. 

— — -Aircraft reports-^may also be^tilized for^^ 
cirriform layers if they^ are received during'", 
the past hour preceding the actual time of an 
observation aild the distance does not exceed 
50,nautical miles. 

b. A ceiling heigllt determined by timing 
the ascent of a ceiling or pilot balloon until 
entry into the base of the cloud layer is observed* 

* Ct From the known heights of unobscured 
portions of natural landmarks or objects more 
than 1 l/2 nautical miles from any runway of. 
the airport. 

d. On the basis of observational esqjeri- 
enoB, provided the sky is not completely hidden 
by surface-based obscuring phenomena. 
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. lAJIDJHXlOn AUXlIlV OX 

Sky Cover in Tteiths 


Syntol 


^5vilrraAtion When 
Symbols Not Used 


Remarks 


T^y iw— vO— J.ess tuan 
10/10 surface-based. 
obscuriBg pbeocmena 


—A 

\ 




No hei^t assigned this condition. 
'Vertical visibility is not coopletely 
restricted, ^ ^ 


10/10 surface-based 
bbecuring pbenctnena 


X 


OBSCD 


Always preceded by a vertical visi- 
bility value. 


"Less than 1/10 


0 

i 




This symbol is no^used in combina- 
tion with others. 


1/JLO thru 5/10 half 
or more thin 

1/10 thru 5/10 more 

6/10 thru 9/10 half 
or nbre thin 


ers aloft. 


- 0 

0 

- (ID. 


THN SdD 
SCID 
' ' TilN BKN 


K 

^Height values preceding these sym- 
bols are never designated as ceiling 
flayers. 


6/10 thru*9/10 n»re 
than half qpaque 


1 Only used to report layt 


(D. 


BKN 


feight value preceding this symbol 
prefixed with a ceiling layer desig- 
nator provided a slower ceiling layer 
is not present. 


10/10 half or more 
thin 


- e 
-< — 


TON WC 


Height value preceding this Sfynibol 
is never prefixed with a ceiling 
layer designator. 


10/10 more than 
half opaque 


9 


OVC 

7 

V 

» 1 


This symbol is used in combination 
,with lower overcast layers only when 
such layers are classified as thin. 
Hei^t value preceding this symbol 
is prefixed witH'a ceiling layer des- 
ignator provided a lower broken ceil- 
ing layer is not present* 
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Figure 7-2.— Sky cover symbolB. 



e. By oellometer or celling Ug^t and the 
' t>«l|etr«tlon o£ the light beam 1b In excess 
noSmia, £or the partlcultr hel^t and type of 
layer presented* 

8. Indefinite cemng-cellingvaluesweclafl* 
' slfied *■ "indefinite" when the vertical vislbiUty 
' In a surface-based obscuring phenomenon Is: 
a. The distance that an observer at the 
ground ctn see upward Into an obscuring phe- 
(.^nomenon -completely concealing the slqr. 
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b. Based on the visible portions of nearby 
objects on the airpoirt complex. 

C-. Based on the maximum vertical helj^t 
ftbove-the ground within 1 1/2 nautical miles 
of a runwaf of the airport and within 15 minutes 
of tiie actual time of an observatijon from which 
a pilot In a surface-based obscuration (obscured 
slw condition) can disoern the Aground. These 
pUot report values .need not be used If, in the 
Judgment of the observer, tt«ey arethot repre- 
sentative of the conditions at the airport. 
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Talale 7"2.— Celling symbols 



Symbol 


Meaning 


£ 

* 


Identifies a ceiling height % 
for a layer'aloft determined 
by any other method not 
specified as MM". 


W 


Identifies the ceiling height 
as being the vertical visibility 
into a surface-based obscuring 
phenomena. 


* 

M 


Identifies a ceiling height 
for a layer aloft determined 
by a ceiling light, ceilometer, 
^ cloud-height detection radar, 
or based on the known height 
of objects in contact with ^ 
the ceiling layer and within 
11/2 nautical miles of the airport. 


Visibility 



CONTROL TOWER OBSERVATIONS. — Unless 
otherwise exempted, certified tower personnel 
shall report prevailing visibility when the pre- 
vailing visibility at the msobI point of observation 
or at the tower level is ' less than 4 miles. 
These control tower visibility observations may 
be used immediately for aircraft operations; 
but they shall be recorded and forwarded to 
the weather station as soon as practicable. 
During this condition, control tower personnel 
shall notify the weather station as soon as 



^ssible when they observe the prevailing vis- 
ibility at' the tower level hao uecreased to less 
than 4 miles, and has changed by one or more 
reportable values (See table 7-3). When ^ 
Jhwer visibili^ is reported as^ variable, sO^ 
sequent actual » observed values within the limits 
of the reported variability need not be trans- 
mitted to the weather station. 

In addition, tower personnel shall also re- 
cord on graphic transcription equipment, MFl- 
10, or a separate tabulation sheet, the following 
information for each control tower visibility 
observation: 

1. Time of observation.' 

2. Prevailing visibility at the tower level. 

3. Remarks (such as visibility 4n different 
sectors). ^ 

4. Observer's initials. 

Visibility is reported in statute nilles (nau- 
tical miles onboard ships) and fractions thereof 
to 3 miles, the nearest whole mile to 15 niiles, 
and the nearest 5 miles beyond 15 miles. (See 
table 7-3) 

If visibilities of less than 3 miles rapidly 
increase or decrease by one or more report^ 
able values, the visibility is followed by the 
letter **V** for variable and the vwiable amojnt 
is entered in the REMARKS ^cUoa at the 
report. 

PREVAILING VISIBILITY. — prevailing visi- 
bility is the greatest visibility which is attained 
or surpassed throughout at least half of the 
horizon circle not necessarily continuous. In 
uniform weathdr conditions, determination of 
visibility is relatively simple since it is the 



'table 7-3.-— Reportable vlsibilite^ values 
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Increments of separation (Miles) 



1/16 


1/8 


1/4 


1/2 


' 1 


, 5 


0 


3/8 


1 1/4 


2 


2 1/2 


3 , 


10 


15 ' 


1/16 


1/2 


1 3/8* 


2 1/4 


3 


4 


11 


20 


1/8 


5/8 


1 1/2 


2 1/2 




5 


12 


25 


3/16 


3/4 


1 5/8 






\^ 


13 


30 


1/4 


7/8 


1 3/4 - 






^7 


14 


35 


5/16 


1 


1 7/8 






a 


15 


40 


3/8 ■ 


1 1/8 


2 






9 




etc. 
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mA>N£0 0« SUf»ASS€0 
THROOOHOUT HALT OF TH€ 
HORIZON ClftCU 



# MCVAItlNO VISiltlin 



THtS VtS)8U.ITy VKLUE It 
XTTAIfCO Oft WKPASSCD 

TMHOOCHOUT AT LEAST HALF 
OF The HOIW20H CIRCLE, 
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Figure 7-3.— Prevailing visibility. 



B$mB in all directions. In non-uniform weather 
conditions one aid in determining prevailing 
visibility is to divide, the horizon circle into 
several sectors, each of which has substantially 
uniform visibility. (See fig. 7-3) TJie prevailing 
visibility is the visibility entered on the hourly 
aylatidn weather, report under such conditions. 



. SECTOR VISIBILITY. -Sector visibility is 
tha visibility within a specified sector of the 



horizon circle having essentially uniform visi- 
bility. Sector visibility is encoded in the remarks 
sectioii of the hourly aviation weather report 
when it is different from the prevailing visi- 
blUty" and"is less than" 3~mIles,~or when itis 
considered operationally significant. 

Such remarks include ' the dlr^ction-^from 
the station of the sector in whlcb^lhe /visibility 



is different. 

Weather Element Symbols' 



The following, symbols are used to indicate 
weather elements: 

T+ . . Severe thimdefStorm 

T . • ; Thunderstorm 

R Rain 

RW ....... . Rain showers 

L . Drizzle 

ZR Freezing rain ' 

ZL Freezing drizzle 

IP Ice pellets 

IPW. ....... Ice pellet showers 

S Snow 

SW Snow showers 

SP Snow pellets 

SG Snow grains 

IC Ice crystals ' 

A Hall 

Suffix to precipitation. symbols to indi- 
cate heavy intensity, for light intensity. 
The absence of an intensity symbol indicates 
'^moderate.'* No, intensity is. assigned to 
nadoes, waterspouts, funnel clouds, bail or ice 
crystals," and only modQ£gte *or severe ia re- 
ported, for thimderstorms. 

Tornadoes, waterspouts, add funnel clouds 
are always spelled out in lull and are followed 
by letters showing the direction they are, bear- 
ing from the i3tation and directioii'^toward which 
they are moving. An example would be; TOR* 
NADO NW MOVG E. 

Precipitation is divided into three classes: 
liquid, freezing, and frozen. If two different 
classes of precipitation are present, they are 
encoded in the above order. If more than one 
type of precipitation of the same class are 
pre^nt (heavy snow, ice pellets) » the one with 
the greatest intensity is encoded first (S -t-IP). 

Obstructions to Vision Symbols • ' 

Hydrometeors (other than precipitation) and 
llthometeors are called obstructions ' to vision 
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and are encoded by means of letter symbols if 
conditions reduce the prevailing visibilify to 
less than 7 m^les and the obstruction to vision 
is occurring .at the station. If the visibility is 
reduced to less than 7 n:iiles by ah obstruction 
at' a distance from the statlpn* the phenomena 
is described in remarks. . P 

The iirder of encodingt if more than one ob- 
struction is present at ^ time of the observa- 
tion» is in order of decreasing predominance. 
The various symbols follow; 

Hydrometeors 
^ (water base^ 

I ^ . . Fog 

GF Ground fog 

IF Ice fog 

BS , « • • . Blowing snow 

BY . . . p Blowing spray 

Lithometeors 
Osolid based) ^ 

D Dust 

BD Blowing dust 

, (duststorm) 

BN • • • • • Blowing sand 

^ K . • Smoke 

H . Haze 

Obstructions to vision symbols always fol-* 
low the "weather element symbols.* Obstruction 
to vision symbols are NEVER modified with a 
pluo or minus sign to show their intensity. The 
visibility indicates their intensity. 

Sea Level Pressure 



SelEi level pressure is the reporting station's 
barometric pressure in millibars. It is encoded 
in three figures representing tens» tmits» and 
tenths of millibars. The initial one or two digits 
are omitted in the encoding* as is the decimal 
point. Examples are 1025a millibars^ encoded 
261 and 999.0 millibars encoded 99d. An easy 
way to renaember decoding is: If the first en-* 
coded number is less ^than S* prefix 10 to the 
encoded nun^ber and point off one decimal place. 
If the first number is more than 5, prefix 9 to 
the encoded niunber and jpplnt off one decimal 
place. Examples are 132 decoded as 1013.2 
millibars, and 894 decoded as 989,4 millibar^. 



Temperature and Dewpolnt 

The .temperature and dewpoint are encoded to 
the nearest whole degree Fahrenheit using onet 
^two, or three digits. If either is below, zero, it 
is prefixed with a minus (-) sign. Examples are 
100, 78, or -5, -19, etc. 

Wind 

Wind direction is encoded in tens of degrees 
from true north omitting the last zero. Wind 
speed is encoded in knots. Both are included in 
a four-figure group. 

EXAMPLES: ^62/ indicates direction 360 
degrees and speea27 knots; 0115 Indicates di- 
rection 010 degrees and^^^^ed 15 knots. 0000 
Indicates calm. ^ 

The letters "Q*' or **Q" following the wind 
speed Indicate gusts or squalls and the figures 
following **Q" or "Q*' Indicate the peak speed 
of the gusts or squalls. 

' A gust is defined as rapid fluctuations in the 
wind speed with a variation of 10 knots or, more 
between peaks and lulls. 

Squalls are classified as such* when there is 
a sudden increase in tbs wind speed of at least 
15 knots and sustained at 20 knots or more for 
at leasl 1 minute. 

EXAMPLE: 3627G40 indicates wind direc- 
tion 360 degrees, speed 27 knots, gusty, and 
peak speed in gusts 40. knots. 

Wind is^considered to be light when the speed 
is 6 knots or less. Variable wind direction is 
, when it fluctuates by 60* or more during the 
'"period of observation. 

Altimeter Setting 

The altimeter setting is encoded in three 
figures. The initial digit is omitted, as is the 
decimal point. For instance, 002 is decoded as 
30.02 and 998 is decoded as 29.98# An easy way 
to remember how to decode the altimeter set- 
ting is to prefix a three (3) and point off two 
decimal places if the first number of the en- 
coded group is zero. If the first niunber is 
NOT zero, prefix a two (2) and point off two 
decimal placss. 

Rtinway Visibility Values and * 
Rtrnway Visual Range 

Runway Visibility Values (RW) are deter- 
mined by a transmlssQtneter which is a photo- 
electric device calibrated ta, indicate values 
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statisticklly coxnpartble to those ^which would or contractions do not s^ly. They are used to 
be observed by a buman observer using dark amplify or e^qplain elements of the report. 



objects against the horizon during the day or Some examples 6f symbols used in the re<- 

moderate intensity lights at night as visibility marks sections are as follows: 

- markers. RW is reported iti miles and in frao- ^ • ^ • 

, tlons thereof. RVV is enco<J^ei< tfof a given run- REMARKS EXPLANATION 

way as R16W 1/4 to indicate that runway 16 , 

vlsibllify is 1/4 mile. RW is included in Navy KLflQ Scattered smoke layer 

hourly aviation weather reports when it is less aloft, 'base 1,000 feet. 

than'Sm^iles along the appropriate runway, and the BINOVC . . ^ Breaks In overcast. 

prevailing visibillfy Is less than the hlg^st In- Followed by direction 

stniment minimum for the i^rppriate nmway. if not overhead. 

Runway Wsual Range (RVEi is graduflly re- fflR CLDS VSB .... Higher clouds visible, 

plaoiixg RVV as equipment becomes available. TCU SW Towering ciunulus to 

RVR is an instrumentally derived value that the southwest, 

represents ^the horizontal distance a pilot will CB ALL 

see down Ule runway from the approach end. QUADS Cumulonimbus all 

RVR is based on what a pilot of a moving air- quadrants. 

craft should see loddng down the runway. RVR OCNL I^TQ Occasl^al lightning. 

is reported in hundreds of feet. Selected sta- RWB45 Rain showers began at 

tlons which have the equipment provide tower^^ 45 minutes past the 

controllers with contliiuous RVR observations hour, 

on automatic readout equipment throu^ a com- AE16 HLSTO 1/4 . . . Hall ended 16 mln- 

' puterlzed ^stem. RVR Is encoded for a given utes' past the hour. 

, runway as. R04VR3 to l^dlcate that runway 04 Largest hailstone 1/4 

visual range is 300 feet. RVR is included in a inch. 

Weatlier Service Station's hourly aviation weather LTCQC Lightning, cloud to 

report when the prevailing visibility is one mile ground. ^ 

or less and/or RVR ip 6,000 feet or less. LTCHC Li^tnlng, In clouds. 

If RW or RVR is not available when vlsl- ICGSC Icing In clouds. 

bUity conditions are such that require they be l^RESFR Pressure falling rap- 
included in -the report, the contraction RWNO idly« 

or RVRNO would appear in place of the normal PRESRR. Pressure rising rap- 

. reading in the hourly aviation weather report. idly. 

FINCRQ ... ^ ... . Fog increasing. 

Coded PIREPs ^ ICGffP Icing An precipitation. 

(DV0 Brokek layer in the 

- Pilot reports of heig^hts of bases or tops of repc*t is occasionally 

sky cover within 20 miles (50 miles for cirri- scattered. 

lorm layers) of the reporting station which are CIQ 16V2Sf Ceiling is varying be- 

not visible from the staUoo^we inc luded la the tween 1,60 0 a nd 2,000 

lioariy weatfief ^rapoff, Tfiasa 'SSlpSiTiMlibove „— f e^t, ^ 

mean sea level (MSL) as read from the air-* VSBY 1V2 VisibiUty Is varying 

craft's altimeter. Flgores Indicating height pre«* between 1 and 2miles. 

ceding the slgr cover symbol^are the bases of VSBYN1S4 • Visibilitynorthl mile, 

the higgler layer pot visible from the stiatlon. . south 4 miles. 

Figures- indicating height following the sl^ cover T OVHD 

symbol are the tops of the layer^ MOVQ S£ Thunderstorm over- 

EXAMPLE; 36(1)66 ---meaning that the pilot bead moving south- 

encountered broken .clouds between 3,600 .and* east. 

6,800 feet» (Bases 3,600 feet, topB 6,600 feejk^ , 

, T Runwi^ surface conditions are also Included 

Remarks - , In the remarks section of the hourly weather 



report. This Is an .extremely important item 
Remarks may be v^ord contractions, symbols, which can affeot the safety of alrcr^aft, partlcu-* 
and/or plain language where authorized symbols larly during the landingphase. 
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The runway surface condition is encoded by 
use of the following words: 

CONDITION REPORTED ENCODED . 

WET RUNWAY WR 

SLUSH ON RUNWAY SLR 

LOOSE SNOW ON RUNWAY LSR 

PACKED SNOW ON RUNWAY PSR 

ICE ON RUNWAY IR. 

Included with the sxirface condition is the 
runway condition reading (braking action); this 
%B a deceleromoter reading which is determined 
by a vehicle used in obtaining the runway brak- 
ing conditions. 

This decelerometer reading is a two-digit 
number between 02 juid 26 which is entered in 
the report following the surface condition. 

Any remarks such as ice or snow patches 
(encoded as '•P'*) or **SANDED** are included 
as appropriate. 

Some examples c$ runway surface conditions 
are as follows: 

Packed snow on nmway, decelerometer read- 
ing 18— PSR18. 

Patchy ice on nmwayt decelerometer reading 
7— IR07P. 

Ice on nmway» decelerometer reading 5» 
condition patchy, nmway sanded— IR05P 
SANDED. 

In the remarks section, items extracted from 
Notice to Airmen (NOTAMs, chapter 5) may be 
included on FAA Service A hourly aviation 
weather reports. 

All possible contraction for remarks cannot 
,be listed here. For possible changes and ad- 
ditional information, refer to FAA Contractions 

Handbook 7^40.1 Serie^..^ . 

In cerlain'^fiduf^ aViafibn weatHer reports, 
additive data is included in remarks such as , 
pressure tendencies, maximimi , and minimimi 
temperature, cloud groups, etc., intended pri-* 
marily for use of weatiier service personnel 
in preparation of forecast maps. 

* 

EXAMPLES OF DECODING HOURLY - 
AVIATION WEATHER REPORTS 

1. NCQ -XM3(|)5ei 1/2F l^zm/Ql/WW/ 
985/Fl. NAS Atlanta, sky partially obscured, 
measured ceiling 300 broken, 500 overcast, 
visibility one and one-half fog, barometric pres- 
sure 1010«3 millibars, temperature 63 degrees, 
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dewpoint 61 degrees, wind calm, altimeter 29.85, 
fog one-tenth. 

2. NHZ E4604GFH li2f6/55/5{f/362^f/983. NAS 
Bnmswick, Maine, estimated ceiling 4600 over- 
cast, visibility 4 ground fog and haze, barometric 
pressiire 1010.6 millibars, temperature 55 de- 
grees, dewpoint 50 degrees, wind 360 degrees 
at 20 knots, altimeter 29.83. 

3. NMM-X5-<D)3/16GF 623/39/3'9/jafl(af4/(2fpfl/ 
R02W 1/4/F3. NAS Meridian, sky partially ob- 
scured, five hundred thin broken, visibility three- 
sixteenths groimd fog, barometric pressure 962.3 
millibars, temjperature 39 degrees, dewpoint 39 
degrees, wind 010 degrees at 4 knots, altimeter 
30.01, runway 2 visibility 1/4 mile, ground fog 
three tenths. 

4. NHK M5(D2R-F 796/62/59/jaf9(af3/(afl3/ 
F4CIG(DV0. NAS Patuxent, measured ceiling 500 
broken, visibility i2, light rain, fog, barometric 
pressure 979.6 millibars, . temperature 62 de- 
grees, dewpoint 59 degrees, wind 090 de^ees 
at 3 knots, altimeter 30J.3, fog four tenths, 
ceiling broken variable scattered. 



PILOT REPORTS (PIREPa) 

Pilot reports of meteorological phenomena 
encountered in flight are called PIREPs. These 
reports are an extremely valuable source of 
weathac information often not available other- 
wise. PtREPs are reports of the weather along 
the actual routes the pilots are flying. Reports 
concerning such ^things a» cloud tops, icing 
levels, etc., are extremely valuable in planning 
and executing flights. All Air Controlmen are 
expected to coopef.ate to the fullest extent pos- 
sible in securing and disseminating PIREP^. 
In order to do this, it is necessary to learn 
what information is included in the PIREPs 
and lea rn tiieir encod ing and (jecodin g. 

PIREPs are encoded and disseminated lo«* 
cally and on weather communications networks. 
These PIREPs are in addition to the Pilot Re- 
ports of bases and tops of clouds included in 
the remarks section of ttie hourly aviation weather 
report. 

PIREP FORMAT 

Arrangement of the elements of a PIREP is 
as follows; 

» 

1. Station identification. 

2. Message identifier UA» 
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3, Loo&tion or extent of phenomena relative 
to an observing station or qther nationally known 
point* 

of pilot* s ol^servation* if 



4* Time 
known; 



(GMT) 



6» phenomena reported* 

6, Altitude of phenomena in hundreds of feet 
above mean sea level (MSL). 

7. Type of aircraft in reports of turbulence, 
condensation trails, electrical discharge, and 
icing only; if unknown, the contraction ACFT 
UNKN would be inserted. 

EXAMPLES OF PIREPs 

The pilot of a P3 between Richmond, Va», and 
Washington, D.C., reporti to Washington that at 
1620 EST his aircraft e;q>erienced an electrical 
discharge 20 miles south of Washington at^an 
altitude of 5,000 MSL, This would be encoded 
as follows: 



DCA UA 20S 

DCA 212Sf DISCHARGE 50 P3 

The contraction TURBC preceded by an in- 
dication of the intensity is used to encode tur- 
bulence as follows; 



LOT TURBC . . 
MDT TURBC • . 
SVR TURBC • . 
EXTRM TURBC 



Light turbulence 
Moderate turbulence ^ 
Severe turbulence 
Extreme turbulence 



When clear air turbulence is reported, the 
contraction CAT is used in place of TURBC. 

A pilot reports to Atlanta, (3a., that his C-iSO 
encountered extreme turbulence at 2330 CST, 
10 miles northeast of Knoxvllle, Tenn., at 6,000 
MSL. This would be encoded as follows: 

ATL UA lONE TYS 

OSSJf toRM TURBC 6Jf C130 

At 1216 CST, the pilot of a P3 reports to 
Madisout Wi8»». a 72-*knot wind from 240 degrees, 
20 miles southeast of th§ station, at 8,600 
MSL. This would be encoded as follows: 

^ MSN UA 21^'SEMSN 

1816 miy^/i2 86 



The contraction ICG preceded by an indica- 
tion of its intensity and type, (if known), is 
used to encode icing conditions as follows: 

;> ' ^ 

TRACE ICQ .... Slow rate of acciunula- 
tion not hazardous unless encountered for ex- 
tended periods, 

LGT RIME ICG ..... Rate of accumulation 
may become a problem with prolonged encounter. 
Usually not a problem if deicing e^pment xised, 

MOT ICG .... Rate of accumulation is 
suclf that brief encounters may become hazardous 
and use of deicing equipment or diversion neces-- 
sary, 

SVR ICG .... Rate of acciimulation is such 
that deicing equipment fails to control the hazard 
and immediate diversion is necessary, 

AT 0925Z the pilot of an F-4 reports to 
Burbank radio an encounter of severe clear 
icing between 10,000 and 11,500 feet over moun- 
tains north of Burbank, This would be encoded 
as follows: 

BUR UA MTNSNBUR 

0^925 SVR CLR ICG 100-116 F4 

Pilots* reports of tornadoes, funnel plouds or 
waterspouts, ^severe or extreme turbulence, hail, 
and severe icing must be given immediate local 
dissemination, ^ 



WEATHER ADVISORIES 

FLIGHT ADVISORIES ^ 

Flight Advisories are prepared by Weather 
Service Forecast Offices (WSFO) and contain 
information of weather developments in thQir 
areas of responsibility that are considered to 
be potentially hazardous to aircraft in flight. 
The advisories ire issued in. ^o dategbrles^ 
SIOMETs (Significant Meteorological Informa- 
tion), and AIRMETs (Airman's Meteorological 
Information) » 

Significant MeteorMogical 
Information 

* 

A STGMET advisory will be issued concern- 
ing weather. of such severity as to be potentially 
hazardous to all categories ot aircraft specifi- 
cally; 

1. Tornadoes. 

20 Lines of thunderstoxms (squall lines). 
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3, Embedded thxmderstonns* 

4, Hailt 3/4 inch or more in diameter. 

5, Severe and extreme turbulence, 

6, Severe icing« 

?• Widespread dust storms/sand storms 
lowering visibility to less than 2 miles. 

Airmen^ s Meteorological 
Information 

AIRMET advisories will be issued ccncem- 
ing weather of such a degree as to be potentially 
ha2ardou8 to single engine and light weight air- 
craft and in some cases, to all aircraft as well, 
specifically: 

1. Moderate icing. 

2. Moderate turbulence. 

3. Extensive areas of visibility less than 2 
, miles with ceilings less than 1,000 feet, including 

mountain ridges and passes. 

4. Winds of 40 knots or more within 2,000 
feet of the surface. 

Fligjbt advisories are transmitted on Service A. 

HURRICANE ADVISORIES (WH) 

Whenever a hurricane is considered to be a 
threat to the area within 300 miles of the U.S. 
coast during the next 24 hours, the National 
Weather Service issues detailed advisory re~ 
ports concerning the location of the storm center, 
anticipated mQvement, inljensity, and the area 
that is e?q>€|cted to be affected. 

J 

These reports are transmitted over circuit 
A with dissemination as deemed neoessaiy. 

In addition to these detailed forecasts, ab- 
breviated advisories are also issued and trans- 
mitted four times daily.^ 



SEVEgE^WEATHER WATCH 
BJJBCeTIN (WW) 

A severe weather forecast (WW)^ commonly 
referred to as a Severe Weather Warning or 
prepared by the National Severe Storms 
f*oreca8t Center (NSSFC) at Kansas City, Mis^ 
Bouri. 

These forecasts or bulletins are transmitted 
over oirouit A as the situatidn warrants; they 




provide advance warning to the aviation com^ 
miinity as well as the general public, that se« 
vere weather conditions can be anticipated within 
a particular geogrc^hical area. 

The report will contain the naturer^ of the 
weather to be e>Q)ected, i*e., thunderstorm, etc., 
severity, area to be affected, and the duration 
of the alert period for the area noted. 

SEVERE WEATHER 
OUTLOOK NAmiATIVE 

♦ 

Another function of the National Severe Storm 
Forecast Center (NSSFC) is^ the reporting of 
present and anticipated surface and upper air 
criteria that are conducive to generating severe 
local storms. 

This report is desigpiated the '^Severe Weaiher 
Outlook Narrative** and is generally a forecast 
of severe weather conditions to be e?qpected for 
the next 24 hours. 



PHRASEOLOGY FOR WEATHER 
iT REPORT ITEMS 

ACs are continuously required to transmit 
weather information to pilots via radio; for 
example, to departing or arriving aircraft or 
in response to specifd pilot requests. The fol- 
lowing list includes examples, of phraseology 
which coincide with'FAA voice procedure for 
broadcastii^ aviation weather reports to which 
pilots listen frequently. Its purpose is to enhance 
standardization of transmitting weather informa- 
tion. 

„J»^StateutheLjieig^t_and_character_of_sky_cov-- 
erage data as follows: ^ 

a. In the 'same order of ascending hei^t 
in which they appear in the weather report. 

b. Do not say the word ^'clouds.** 

c. Announce ceiling height designators as 
follows: J 

CODED SPOKEN 

E ESTIMATE^ CEILINO 

M MEASURED CEILING 

W INDEFINITE CEILING 
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The abtog^ated advisory will consist of a 
statement ^onQoming the storm's position, ex- 
pected moi^ment^ and wind conditions. 
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d. State heights in hundreds and/or thou- 
sands of feet. 

CODED SPOKEN . 

3- THREE HUNDRED 

.. 18 ONE THOUSAND EIGHT 

HUNDRED 
2JfJf TWO ZERO THOUSAND 

e. Announce cloud symbols as follows: 

CODED • SPOKEN 

O CLEAR 

0. . . . SCATTERED 

(D BROKEN 

9 OVERCAST 

f. When a dash preoedei^ a cloud symbol, 
say the word THIN. 

CODED SPOKEN 

7 - (I) ... SEVEN HUNDRED THIN 
BROKEN 

g. Announce a ceiling height Indicated by 
the figure "0" as ZERO. 

h. Announce a condition indicated by "XV 
or "-X" as: 

CODED SPOKEN 

X SKY OBSCURED 

V -X SKY PARTIALLY 

OBSCURED 

i. Announce eky and ceiling condition^ 
(not all t>ossible combinations of phenomena 
are included) In accordance with the following: 

CODED- SPOKEN.._„l 

-XM10iD60CD. . SKY PARTIALLY OBSCURED, 
MEASURED CEIUNG ONE - 
THOUSAND BROKEN, FIVE 
THOUSAND BROKEN. 

20<DB30(D 

260(I> TWO THOUSAND SCATTERED, 

ESTIMATED CEILING THREE 
THOUSAND BROKEN, TWO 
FIVE THOUSAND BROKEN. 

MI0iD6«f(D 

m9 MEASURED CEILING ONE 

THOUSAND BROKEN, FIVE 
, THOUSAND BROKEN, THREE 
ZERO THOUSAND OVERCAST. 



5(DW15X 



-XM5® 



-X5^Sf-(D 
5|)f-® . . . 



ONE THOUSAND SCATTERED, 
FIVE THOUSAND SCATTERED. 

FIVE HUNDRED SCATTERED, 
INDEFINITE CEILING ONE 
THOUSAND FIVE HUNDRED, 
SKY OBSCURED, 

SKY PARTIALLY OBSCURED, 
MEASURED CEILING FIVE 
HUNDRED OVERCAST. 

SKY PARTIALLY OBSCURE0,- 
FIVE HUNDRED THIN* 
BROKEN, ONE THOUSAND 
THIN BROKEN, FIVE 
THOUSAND THIN OVER- 
CAST. 

ONE THOUSAND THIN SCAT- 
TERED, ESTIMATED CEIL- 
ING TWO THOUSAND BRO- 
KEN, FOUR FIVE THOU- 
SAND OVERCAST. 



2. Announce prevailing visibility immediately 
following sky conditions. This element is reported 
in statute miles at land stations and in nau- 
tical miles on ships and ocean station vessels 
(CSV). 

NOTE: When visibility is less than 3 miles 
and variable, this information is reported ia 
remarks. 

Announce prevailing visibility in accordance 
with' the following examples: 



lff-<DE2Si<t) 
45Sf® . . 



CODED 



SPOKEN 



~ l/ierVv^ .-; VISIBILITY ONE-SIXTEENTH 
1/8 VISIBILITY ONE-EIGHTH 

3/4 ..... . VISIBILITY THREE- ^ 

QUARTERS 

1 1/2V .... VISIBILITY ONE AND ONE- 
HALF VARIABLE 

6 VISIBILITY SIX 

15+ VISIBILITY MORE THAN' ONE 

FIVE 

3. If atmospheric phenomena and obstruc- 
tions to vision appear in"" a weather report. 



Chapter 7- AVIATION WEATHER REPORTS AND ADVISORIES 



tnnounoe these conditions following the prevail- CODED* n 
ing visibility, as follows: \ 



SPOKEN 



. a* Atmospheric phenomena: 
CODED SPOKEN 

T THUNDERSTORM 

R RAIN 

RW ....... .RAIN SHOWERS 

ZR. . ., iFREEZINQ RAIN 

L . J5RIZZLE 

ZL FREEZING DRIZZLE 

IP . r .ICE PELLETS 

IPW JCE PELLET^ SHOWERS 

S SNOW 

SW '.SNOW SHOWERS 

SP SNOW PELLETS 

SG SNOW GRAINS 

IC ....... . JOE CRYSTALS 

A JPAIL 

b. Announce HEAVY, MODERATE, or 
LIGHT when a plus sign (+), no sign, or one 
da8h(-), respectively, aire suffixed to the pre- 
cipitation symbol, except annoimce "T" as THUN- 
DERSTORM and "T+" as SEVERE THUNDER- 
STORM. No suffix is attached to hall or ice 
crystals re^dless of the intensity. 

c. Obstructions to vision: 



CODED 



SPOKEN 



I* FOG 

OF GROUND FOG 

IF JCE FOG' 

BD BLOWING DUST 

BN ....... .BLOWING SAND 

BS BLOWING SNOW 

BY BLOWING SPRAY 



K . . . SMOKE 

D . . . -r . . . . .DUST 

4. Omit B6a-»level pressure from the bfoad- 
cast. Give sea-level pressure in millibars only 
in response, to a-Bpecific request from a pilot. 

Ri Aimoimce temperature and dewpoint in 
accordance with the following: 

a. In two or three figures in degrees 
Fahrenheit. . 

- b. Below zero Fahrenheit* values bypre-i. 
fixing the temperature with the word MINUS. 



37/36 T3MPERATURE THREE SEV- 
EN, DEWPOINT THREE SIX 

1(^4/99 TEMPERATURE ONE ZERO 

-FOUR, DEWPOINT NINER 
NINER J 

-^/-S TEMPERATURE MINUS TWO, 

DEWPOINT MINUS THREE 

(\ 

6. Announce current local wind direction and 
speed as determined from the instruments in 
the console as follows: 

a. State wind direction, in tens of degrees 
(in terms of the magnetic compass), usintf three 
digits. * 

b. Omit the' words MAGNETIC, TRUE, 
or KNOTS. 

c. Announce a north wind as THREE SIX 

ZERO. 

d. Read other than local wind direction 
as it appears in the report; i.e., TRUE rather 
than MAGNETIC. 



CODED 



3514 



SPOKEN 

WIND THREE FIVE ZERO 
DEGREES AT ONE FOUR 



^ e. Annoimce wind speed in knots. If it 
is estimated, state:^WIND (direction), ESTI- 
MATED (speed). ' 



7. Announce esich of the foiir digits of the 
altimeter setting by adding as the first digit 
the figure/'^'' or "3,'' as appi:opriate, and 
using -values obtained ^ronmfltifiiatdi* 'setting 
indicator Instruments, where available. 



CODED 
996 . . 



ALTIMETER 
NINER SIX 



SPOKEN 

TWO NINER 



, . . 4 . . . ALTIMETER THREE ZERO 

ONE ZERO 

8. Announce RVV and RVR as foUows: 

a. State runway visibility (RVV) in the 
same maimer as prevailing visibility. 
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CODED 



SPOKEN 



R04VV1/4V1 . . . RUNWAY FOUR VISIBILITY 
VARIABLE BETWEEN ONE 
QUARTER AND ONE 

JE136VV1 1/2+ , . RUNWAY THREE SIX VISI- 
" BILITY MORE THAN ONE 
AND ONE-HALF , . 

RWNO RUNWAY VISIBILITY NOT 

AVAILABLE 

b'. Annotince, nmway visual range (RVR) 
at the location of origin onlyi in hundreds or 
thousands of .feet. When the readout reports 
1,000 announce LESS THAN ONE THOU- 
•6AND FEET. 

CODED SPOKEN 

R18VR40 RUNWAY ONE EIGHT VISUAL 

RANGE FOUR THOUSAND 
FEET 

R16VRlJf RUNWAY ONE SIX VISUAL 

■range LESS THAN ONE 
THOUSAND FEET 

RVRNO RUNWAY VISUAL RANGE NOT 

- AVAILABLE 

9. Announce remarks and NOTAMs included 
in weather reports when of interest to pilots. 
Do not include additive data intended primarily 
for the preparation of forecast maps. Announce 
as follows: 



10. Announce remarks in accordance with the 
following: 



CODED 



SPOKEN 



VSBY 1V2* . . . VISIBILITY VARIABLE BE- 
TWEEN ONE AND TWO " 



VSBY NE3 
SE2 1/2 
SW2 . . , 



VISIBILITY NORTHEAST 

threb; southeast two 
and one-half, south- 
WEST TWO 



CODED - 

PTCHS GF 
W N E 



TWR VSBY5 
•GF DEP 30 



SPOKEN 



.PATCHES OF GROUND POQ 
P^EST, NORTH, AND EAST 

.TOWER VISIBILITY- FIVE, 
GROUND FOG THREE 
ZERO FEET D^EP 



22{((D28Sf FEW ' . 
AC OVR 

RDGSW. . . . BROKEN CLOUDS RE- 
PORTED AT TWO TWO 
, THOUSAND, TOPS AT 
TWO EIGSHT THOUSAND, 
FEW ALTOCUMULlJSpVER 
• RIDGE SOUTHWEST 
(DVCD. SCATTERED LAYER VARIA- 
BLE BROKEN 
TCU- NW ..... TOWERING CUMULUS 
NORTHWEST 

KlSfCD SMOKE LAYER ONE THOU- 

• . SAND . 

iWU E RAIN SHOWERS OF UN- 
KNOWN INTENSITY EAST 

SN0INCR5 SNOW INCREASED' FIVE 

INCHES DURING PAST 
HOUR 

S-OCNLY S+. . . LIGHT SNOW, OCCASION- 
ALLY HEAVY- 

Detailed information concerning reporting 
techniques* observationst etc.* may be found in 
the >Federal Meteorological Handbook No. 1 
(FMH #1). This publication is prepared by an 
interagency gzKnip which represents the National 
Weather Service^ Department o£ Defense '(Navy 
and Air Force Weather Services) and the De- 
partment-Qf-Transportatioiir<-FAA)i — * 

Procedures contained in FMH 1 i^ly cquall^^ 
to observing functions in both U,S. civil and 
milittzy agencies* 

In addition to becomUig familiar with the. 
forenamed manxial» you should visit the Naval 
Weather Serj^ce office located at your base and 
observe first hand the techniques and equip<- 
ment utilized in observing and forecasting the 
weather. 
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- CHAPTER 8 

AIDS TO AIR NAVIGATION 



Various types of air navigation aids are in 
use today, each serving a special purpose in 
our system of air navigation. 

The FAA has been assigned the authority to 
establish, operate, and maintain a comnaon 
system of air navigation facilities. In ^addition, 
the FAA al^o prescribes standards of operation 
of these air navaids which -are utilized by both 
civil and military aircraft for instrument flight 
within federally controlled airspace. 

, This common jgyjstem* is sref erred to as the 
National Airspace System {NAS>.. 

Knowledge of the basic radio principles ap- 
plicable to both communications and navigation 
eqjiipment will Increase your understanding of 
their use and limltatioriiB. 

BASIC RADIO THEORY * 

,To understand how communication by radio 
propagation is possible, a brief consideration 
of the electrical nature of all matter is helpful. 

All matter consists of % great number of 
tiny units called molecules. Each molecule 
consists of one or more atoms. An atom is 
composed principally of subatomic particles 
called electrons, protons, and neutrons. Protons 
and neutrons are a closely packed group ctdled 
the nucleus oP- the atom. Electrons, revolve at 
hi^ speed around the nucleus at relatively 
great distances from it. An atom can be 
visualized as ^ a miniature solar system In which 
the electrons revolve around the niicleus much 
the same as planets revolve around the sun. 

A gravitational force ^ exists between the 
proton and electron of an atom. An electrical 
force also exists. A gravltatidhal force always 
attracts, but an electrical force can either 
attract or repel. This electrical force is 
explained by ascribii^ an electrical property 
called charge to protons and electrons. A proton 



, is arbitrarily said to have one unit of positive 
(+) charge, and an electron one unit of equal 
but opposite negative (-) charge. During a state 
of rest, protdns repel other protons, electrons 
repel other electrons, •but a proton attracts 
and is attracted by an electron. Hence, the rule 
that like charges repel, and unlike charges 
attract '^ach other. Neutrons, as the name 
implies,^ are electrically neutral, having no 
charge, and are neither attracted nor repelled 
by a proton t>r electron. 

In addition to the electrical forces between 
charged particles at rest, other forces exist 
which depend upon the relative motion of the 
particles. These are called magnetic forces, 
and always accompany moving electrical 
charges. Thus, electricity and magnetism are 
not separate phenomena; both arise from . the 
properties of electrical charges. 

A^ conductor is material containii^ charges 
which are free to move under the influence of an 
electric field. If the elefitilc field is maintained 
within the conducting circuit, the motion of the 
free charges is continuous. This motion is 
called current. If the field is always in the 
same direction, the resulting current is called 
direct current. If the field periodically reverses 
direction, the current also reverses and is 
called an altematii^ current. 

Figure 8-1 shows two metal plates which ^tre 
connected by a wire broken by a switch S. The 
air between the two plates acts as an insulator. 
Suppose the two plates receive from an external 
source a concentration of positive and hegative 
charges. An electi;ic field then exists in the air 
between the plates. The charges are isolated 
on the plates by the absence of a conducting 
path; hence, this arrangement, known as a 
capacitor, provides, a convenient stor^ of 
electric charges. If the svjitch is closed, a 
current flows in the wire in me direction shown 
until the electric field is exhausted and the 
charges on the plates are equalized. 
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I) [). ELECTRON FLOW [) [) ' 



Figure — Capacitance. 
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When electric charges are in motion, as 
. when a current is flowing in a conductor, a 
magnetic field forms around the conductor^ 
« Once foiaaed, the magnetic field surrounding 
all portions of* the conductor is constant in 
direction and intensity if the generatir^ current 
is also ci)nstant; If the current-carrying wire 
is wound 'into a coil, called an inductor (fig. 8-p), 
the resulting magnetic field is intensified in 
proportion to the number of turns. The greater 
the inductance, the stror^r-the magnetic field 
for a given current. 

Suppose that a circuit "Contains lx)th capaci- 
tance and , inductance, or a combinatioi^ of 
.circuits as in figures 8-1 and 8-2. When the 
bwitdhes are closed, ^e energy in the electrical 
field at the capacitqr causes a current to flow 
in the inductor, thereby creating a magnetic 
field. This continues until the capacitor i0 
completely discharged. All the energy now resides 
in -the magnetic field.'' When the cuyr^t ceases, 
there i& nothing to sustain the magnetic field^ 
^ich promptly f collapses, returning the energy 
to. the circuit. This recharges, the capacitor, 
and, the energy of the 'Circuit has now been 
transferred from the magnetic field back to the 
electric field. This type of circuit is known as 
an oscfllating circuit and the sequence repeats 
itself indefinitely. The oscillating circuit lies 
at the, heart of the radio because it provides a 



source of alternating elective and magnetic 
fields and a means of coi^a dlinfr.t he frequency 
of oscillations knowji.«trtuni^ ' ^ , 

Most o^'-the energy stored in the electric 
field of a capaQitor or the magnetic field of an . 
inductor is Restored to the circuit when the 
capacitdtr has become discharged or when, 
current ceases to. flow in the inductor. These 
fields expand and contract at neaW^ the speed 
of li^t, which is approximately i8e,00d miles . 
per seconds Af very low frequencies there is 
ample time for the restoration of energy to isk^ 
place. However, as frequency increases, the 
recurring cycles become faster. When the time 
needed for the fieW^to expand and collapse is 
more than about one-half cycle, some of the 
energy ^becomes detached and continues to 
radiate into space at approximately th§ speed 
of litfht. Such radiating energy, called electro- 4 
m^rabtic radiation, is ihe link between a I'adio 
transmitter and receiver. • , 

^DlO THEORY " . 

Radiated electromagnetic energy suitable 
for radio communication is called a hertzian 
wave. The wave is named for fin ^arly German 
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Figure 8-2. — Inductance. 
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AMPLITUDE 




Figure 8-3.- 



TIME 
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' Hertzian wave nomenclature. 



In terms of hertz, abbreviated Hz; thousands of' 
cycles per second stated in terms of kilohertz, 
abbreviated kHz; or millions of cycles per 
second stated in terms of megahertz, abbreviated 
MHz. The range of frequencies involved, -called 
the radip spectrum, extends from approximately 
iO kHz to 300,000 GHz as shown in table 8-1. 

-J 

A hertzian wave, as previously, indicated, 
^fl an oscillating electromagnetic 'fiel^. A 
cbntitiuous series of such waves of like charac- 
teristics is called a continuous wave (CW). 
(See fig. 8-4(A).) Such a wave can be used in 
Morse code transmissions, being keyed so that 
the sign^ is interrupted When desired. (See 
fig. 8-4(B).) A oonttnuous wave may be modified 
in accordance with some characteristics of an 
audio frequency signal, such as that produced 
-l ^ ynhe -T mrnw^^^R ^^ ne ed, it Is o afl ed^ 



/ 



physicist and mathematician name|ttH[ertz, yAio 
introduced the theory of the kineti JRergy of an 
electrical current. Hertz's discoveries, along 
with many other discoveries, laid the basis for 
the development of radio telegraphy. 

The hertzian wave can be represented by a 
sine curve as shown in figure 8-3. The. top of 
the wave ^represents the maximum positive 
value, and the bottom represents the maximum 
negative value. Either maximum may be called 
a peak. Wave len^ is the distance between 
corresponding points on consecutive waves as 
shown in figure 8-3. If is the distance a wave 
travels during onQ cycle. Frequency Jsv the 
number of cycles that occur per second, suited 



a carrier wave. The process of modifying the 
caiTier wave in this manner is called modulation. 
After this has taken place, the carrier wave 
may be called a modulated carrier wave. (See 
figr,8-4(Q.) When this form of radio transmission 
is used, the' transmitting station generates the 
carrier wave and modulates it by the message 
to be conveyed. The receiver demodulates the 
incoming signal by removing the modulating 
signal and converting it to its original^ form^ ' 

lliere are four principal kinds of modu- , 
lation. In ^plltude modulation (AM) the 
ampUtude (fig. 8-3) of the carrier wave is 
altered. This is the most widely used form of 
modxUaHnru In frequency modulation (FM) the 



Table 8-1.— Radio spectrum 



Frequency range 


4 Name of th^ range 


Symbol 


% ^ Below 30 kHz . ' ' 
•i^r^Jr^-^'---- , 30-300 kHz 

300-3,000 kHz 
3-30 MHz 
30-300 MHz 
300-3,000 MHz , 
3,000-36,000 MHz 
30, €(00^300, 000 GHz* 


Very low frequency 'v 
Low frequency " ^ 
Medium frequency 
High frequency 
Very high frequency 
• Ultrahigh frequency^ 
Superhigh frequency 
Extremely high frequency 


VLF . , 
LF 
, MF 
HF ' 
^VHF 
UHF ' 
SHF 
EHF 


* Gigahertz 
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frequency of the carrier waye is altered. This 
is used in some voice communications and 
commercial broadcasting and has an advantage 
of being nearly static free. la phase modulation 
the phase (amount by which the beginning of a 
cycle is displace^ fromf a reference origii^ is 
altered* This is similar to FM and has some 
engineering advantages. In pulse modulation 
(PM) very short bursts of carrier wave signals 
are transmitted, followed by relatively Jong 




STEADY CARRIER WAVE 



periods during which no signal is transmitted. 
PM is used in RADAR, DME, and radio teletype. 

With amplitude modulation, two sidebands 
are radiated, the frequencies of which are^ the 
sum and difference, respectively, of the carrier 
and modulating frequencies. The intelligence 
is carried only on the sidebands. In single 
sideband (SSB) transmission the carrier and 
one of the aidebands are suK)ressed, producing 
narrow bandwidth transmission. Bandwidth is 
the amount of radio spectrum required for 
transmission, 'including tii'e carrier wa^e and 
both sidebands when present. SSB transmission 
is desirable in that it effects economy in the 
use of limited frequency bands and in power. 

Radio Transmitter ' 



- A radi o tr a n sm itt e r consi s t S 'egflffntt a lly^nf- 
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Figure 8-4. — Types of radio waves. 



a power supply to furnish direct current; an 
oscillator to convert difect current into radio 
frequency oscillations (the carrier wave); an 
amplifier to increase the output of the oscillator; 
a device for controlling the frequency of the 
generated signal; and, for most transmitters, 
a modulator to produce modulation of the 
carrier wave. (See fig. 8-5:)* addition, an 
antenna is needed to project the electromagnetic 
radiation into space. 

ANTENNA 

An antenna can be defined as a conductor ori. 
system of conductors used either for radiating 
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Figure '^-6. — Radio receiver* 
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electrcniagnetic energy i&to space or for col- 
lecting electromagnetic energy from spac'e. 

In effect, electrical energy from the trans^ 
nUtter is converted into electrom^etici tsnergy 
by the antenna and radiated into space; oa the 
reception end» the opposite transpires, and thlij^ 
electrical energy is fed into the receiver via 
tiie antenna* 

Fortunately, separate antennas seldom are 
re<iuired for transmission and receptjlon of 
radio energy. An antenna transfers energy 
from space to its iiqmt receiver terminals with 
the same efficiency it transfers energy from 
the output transmitter tenhtnals into space, 
assuming, of cimrse, that the saine frequency 
is used in }x>th cases. 

This property of interchangeaJbility of the 
same antenna for transmitting and receivii^ 
operations is known as antenna reciprocity. 

Antenna i^ciproqity is possible mainly be^ 
cause antenna characteristics are essentially the 
WCM regardless of whether an antenna is sending 
or receiving electromagnetic energy* Ah antenna 
may be nondirectional or directional dependir^ 
upon the design or arrangement of antennas, 
called an array. Reflectors are also used to 
reflect some of the radiated energy in a desired 
direction, 

RADIO RECEIVER 

When an electromc^netic field passes a 
conductor ^ such as an antenna, a current is 



induced in the conductor, wWch thereby becomes 
^ a generator of radio frequency power, A radio 
receiver is a device which accepts the power 
thus generated by an antenna, and transforms 
it into usable form. The output,^ receivers 
most used by ACs is presented aurally via 
earphones or a loud- speaker, or visually on ' 
a cathode ray tube as in RADAR or DF, 

A radio receiver consists essentially^-ofN-r 
electrical components capable of doing four 
things as follows: 

1, Selecting a signal lof a single frequency 
from among the thousands existing tbgether in 
the receiving antenna. ^ , 

2* l^^lifying the selected signal without 
distortion until it is sufficiently powerful to 
actuate succeedittg;^evices within the receiver, 

8, Demodulating any modulated signal so as 
to proditce a new signal of audible or other 
usable frequency, 

4, Amplifying that signal still further until, 
at the output of the receiver, it can operate the 
devices which present the signal iji usable form, * 
(See fig, 8-6,) 

NOTE: ^'or a more detailed study of com- 
miinicatlons theory and other related data you, 
as an Air Controlman striker or rated AC, 
sh^ld refer to Basic Electr onics^ Volume l , 
NAVEDTRA 10087~C; 
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VHF/UHF OMNIDIRECTIONAL 
RANGES 

The omnidirectional facility derives itfl name 
from the Latin word omnis, meaning- all. Hence 
the omnl facilities produce directional guidance 
in 'aU directions. Theoretically speaking, an 
infinite number of courses are produced l)y these 
• facilities, Imt in actual practice only 860 are 
usaWe under optimum conditions. Courses 
produced Ijy omnl facilities radiate from 
the station^ like spokes from the hub of a 
\i*eel and are called RADIALS. It is important 
to remember that the radials are always FROM 
the station* 

PRINaPLE OF OPERATION 



R 



RV 



ile=^^1Sie-emnidfre otiOH €y7-f€u ^^ 
is based on the comparison of the phase 
difference between two i^iated audio frequency 
signals* the difference in phase varying with 
changeXj^azimuth. One of the two signals 
is nondire8tional. It has a constant phase 
throughout 360 degrees of azimuth and is called 
the 'reference phase. The other signal rotates 
at a speed of 1,800 rpm, varies in phase witii 
azimuth, and is called the VARIABLE phase. 

The rotating signal is initially set so that 
at m£^;netic north both the reference and the 
variable signals are exactly in phase. In all 
other directions, the positive maximum of the 
variable signal will oOcur at some time later 
th:Ln the maximum of the reference signal. The 
fraction of the cycle which elapses between the 
occurrence of the two maximums at any point 
in azimuth identifies the azimuth angle of that 
point.' (See fig. 8-7.) 

For an analogy to help visualize the method 
of detemilning bearing from the transmitter let 
us use, as an example, a rotating li^t beacon. 
Suppose that an additional light flashes each 
time the light beam"" sweeps paci magnetic north 
and the beacon rotates clockwise at 6 rpm (one 
revolution each 10 seconds or 36 degrees per 
necond)^ 

To determine our direction from the beacon, 
we could use a stopwatch, starting the watch at 
the instant' we see the start of the flash and' 
stopping it^ vfci^n ihe rotating beam sweeps past 
our position. Then, by multiplying the number 
,ot. seconds $hoWn on the stopwatch by 86, we 
can obtain our magnetic bearing from the 



PHASE ANGLE DEPENDS ON DfRECTION 
OF RECEIVING ANTENNA FROM 
OMNIRANGE STATION 



R«REFERENCE PHASE 



V« VARIABLE PHASE 



201.110 

Figure 8-7. — Comparison of reference and var- 
iable phase. 



beacon. Suppose that exactly 5 seconds elapse 
firotn the start of the flash until the rotating 
beam flashes past us: 6 x 36 = 180. From this 
we determine that bearing from the beacon 
is 180 degrees. ^ 

ii we move our position to the ri^t (counter- 
clockwise), the elapsed time interval would be 
shorter; hence, our bearir^ would bp something 
less than 180 degree^. The reverse would be 
true if we moved our position to the left (clock- 
wise). In effect, the reference and variable 
voltfi^s of the omni facility provide the same 
information electronically that the flasher and 
the beacon cTupply visually in this example. 

RECEIVING EQUIPMENT 

The basic function of the airborne recelvliig 
equipment Is to measure the phase angle 
between the reference voltage and the variable 
voltage. As described previously, each point or 
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degree of azimuth radially from the ground 
transm'tter has a definite, fixed phase difference 
between the reference and the variable signals. 
Therefore, if our receiving equipment can 
translate and provide in readily usable readings 
on the instrument panel the phase difference 
existing at the ^ receiving position, a bearing 
from the transmitter is obtained. Likewise, 
if our equipment can be adjust^d'to any desired 
bearing (or phase difference), and indicate when 
the^ aircraft has reached that bearing, we may 
preset courses, then fly to ajid continue along 
tliem. That is exactly what the receiving system 
is designed to do, and a great deal of information 
Is available to the pilot taking advaintage of all 
its possibilities. 

DISTANC E MEA SLTRINrT 



-EQU IP MEN T - (DME) ' 

Distance and direction from a known ground 
point are two items rof information necessary 
to establish position in air navigation and 
assist the air traffic controller to effectively 
maintain separation. Until the advent of 
equipment for measuring distance, a pilot could 
find his bearing toward a selected navald; but 
in order to determine his actual position (bearing 
and distance), it was necessary to tune to 
another facility and determine his positidh by 
cross-reference methods. This was time con- 
suming. By use of the present-day distance 
measuring equipment the p<lnt has both the 
bearing and distance from tiie station displayed 
on the Indicators. 



Operating in the UHF band on th^ line-of- 
sight -principle, distance measuring equipment 
furrtishes distance information with a very 
high degree of accuiiacy. DME measures slant 
distance rather thanliprizontal distance over the 
ground. Except in the iimnedlate vicinity of the 
transponder and at a feiatively high altitude, 
the navigation error introduced by the slant 
measurement is minor and usually muy be 
ignored. : 

TYPES OF OMNIRANGES . 

Several types or combinations of VHF/UHF 
omni facilities are in operation today; therefore, 
careful use of terminology referring to these 
facilities is necessary. The omni facilities and 

4heir--^?ej^tifig-ffeqtieHeie6--afe"a6-'leHow8i-- — — 



Principles of Operation 



Distance . measuring capability requires 
special equipment in thg^^Airtraft and on the 
ground. The airborne equipment is known as the 
INTERROGATOR and the ground equipment is 
. called the TRANSPONDER, In the operation of 
distance nieasurlng equipment, paired, pulses at 
a, specific spacing are sent out from the 
aircraft (this Is Interrogation) and are received , 
at the ground station. The ground station 
(transponder) , then transmits paired pulses back 
to. the aircraft at a different pulse spacing 
and on a different frequency. The time required 
for the round trip of this signal exchange is 
measured In the airborne unit and is translated 
Into distance (nautical miles) frorp the aircraft 
to the ground station. 



1. VOR. VHF omnidirectional radio range 
which provides bearing (directior^ inforir^ation. 
VOR facilities operate on frequencies' between 
108.0 MHz afid 118.0 MHz. 

2. VOR/DME. VHF azimuth information and 
UHF distance information furnished from co- 
located components. Frequency pairing allows 
the use of a single receiver tuning selector 
capable of simultaneously selecting a paired 
VOR and DME receiver frequency. 

3. TACAN. (Tactical Air Navigation) UHF 
omnidirectional radio range which provides 
dirpctlon and distance information. TACAN. 
facilities operate on frequencies between 960 MHz 
and 1,215 MHz. VOR receivers ^re unable to 
receive navigational signals from TACAN 
facilities. ^ 

4.. VORTAC. A combination of VOR and 
TACAN. This facility providj^s azimuth naviga- 
tional information on VHf *'^(i08-*118 MHz) .and 
azimuth and distance navigational information "on 
UHF (960-1,215 MHz). Aircraft having complete 
TACAN airborne equipment can receive both 
distance and azimuth information from the TACAN 
portion. Aircraft equipped with VOR receivers 
use the azimuth Information from the VOR and 
'must obtain distance Information from the 
TACAN portion. This Is accomplished through 
single receiver tuning selection of paired 
frequencies as with VOR/DME. 

RECEPTION DISTANCE 

Like all VHF/UHF transmissions, omni 
facility signals follow and approximate line- 
of-si^t course. (See fig. 8-8.) Therefore, 
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1. A 3-letter identifier in Morse code, 

2, A recorded automatic voice identification 
announcing the name of the facility followed 
by the word "VOR." 

Identification of VOR facilities \h transmitted^ 
continuously except \Aen interrupt^ Dy an actual 
voice transmission on the voice feature of the 
navaid, or during perioda of maintenance, in 
which case the identification of the facility is 
removed. 

TAfcANs are identified by ground- facility 
.transmission of a 3-letter identifier in Morse 
code" at regular intervals of 37.5 seconds. 

VORTAC identification requires identification 
of both the' VOR and TACAN portions of the 
facility^ The procedure is basically the same 

'as~^or~'Tnmvrdinn~ftn:^^ 



201.111 

Figure 8-8.— Line-of-si0it transmission char- 
acteristics/ 



reception distance increases with an increase 
In the altitude of an- aircraft. Since the reliable 
operating range is about 40 miles at minimum 
to route altitude (1,000 feet above terraii^, 
omnl facilities are spaced approximately 90 
miles apart to assure navigation coverage over 
an airway, ^e to the operational band of the 
omnl facilities, they are relatively free of 
atmospheric and precipitation static. 

CLASSIFICATION 

;VOR, VORTAC, and TACAN navaids are 
classed according to tUeir operational use. There 
are three classes as follows: ' 

T Terminal 

L . . . . • . Low altitude t 
H ..... . Hig^ altitude ^ 

Table 8-2 phows the normally anticipated 
altitude and interference-free distance service. 
It 18 apparent from the table that this' is not 
maximum range of the facility. Use oV these 
fac'ilities beyond the proscribed limitations 
is not intended, i^and may therefore reisult in 
undependable or inadequate Indications .^in the^v 
aircraft* ; - - 

IDENTIFICATION 

VORs are identified by two methods consisting 
of the ground facility transmitting' one of the 
foUowliig: 



interlocked; i.e., the VOR identification is 
continuous except at regular intervals of every 
37.5 seconds when the TACAN is identified. 
Where the recorded automatic voice identification 
-is ^sed 'for the VOR portion,' it consists of 
the "name of the facility followed by the word 
VORTAC. 



VOR RECEIVER CHECKS 



ns'/Pai 



Federal Air Regulations rPart 91 provides 
for' certain '"VOR equipment accuracy checks 
prior to flight, .under instrumgpt fli^it rules 
(IFR). The FAA has provided t^e following means 

of checking VOR receiver accuracy: 

%. 

1. VOR test facility (VOT). — 

2. Certified airborne checkpoints. 



Table 8-2. — Altitude and radius distances 





Altitudes 






(^••) 




U.OpO' md b«lov 


2S 


L . 


^ UlM It.OOO* 


40 


H 


UlXM it, 000' 


40 


H 


14.500' - 17,9»' 


100« 


H 


*1I,000* FL 450 


130 


H 


. a 450 


100 



' •AppllctbU only within th« ccntl|U9us 4t suu«. 
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8. Certified 
surface. 



checkpoints on the airport 



The VOR test facility (VOT) transmits a test 
signal for VOR receivers M^ch provides a 
convenient and accurate means to determine the 
operational status of their receivers. 

^ Airborne and ground checks consist of certi- 
fied radials that should be received at specific 
points on the airport surface, or over specific 
landmarks while airborne in the immediate 
vicinity of tne airport. 

Should an error in excess of plus or minus 
4 degrees be indicated through the use of the 
ground check, or plus or minus 6 degrees using 
the airborne check, IFR should not be attempted 
adthout-fixst 4?or reciing the-eryor. 



NOTE: In addition to servicing 120 aircraft, 
two distance signals are generated, processed,? 
and utilized by the monitoring equipment, Thlr 
.ensures ground- station reliability. 

TACAN bearing accuracy is plus or minus 
3/4 of 1 degree. The distance accuracy is about 
plus or minus 6X)0 feet plus 2 percent of the 
distance measured. 

Atmospheric conditions above 50,000 feet are 
such that the high voltages within the equipment 
are sxifficient to cause arcing. Therefore, 
TACAN operation is limited to altitudes up to 
50,000 feet. 

On later models of airborne TACAN equipment, 
air-to-air ranging has been added which provides 
distance iTTforrnBttOfi n a etw e gn a |rborn e TACAy 



In addition to the above procedure, the Navy 
has established checkpoints on taxiways, usually 
*ln close proximity to the warmup area, or 
those used just prior to taxiing on the runwav 
in use. These checkpoints consist of a position 
on the taxiway, marked by a 20 « circle pacinted 
on the surface, and a painted sign adjacent to 
the taxiway that indicates the distance and bear- 
ing to the TACAN/VOR from a position directly 
over the circle. (See chapter 10.) 

CAPABILITIES AND LIMITATIONS 

The VOR and TACAN characteristics are 
similar with the exception of VOR providing 
bearing information only and operating in the 
VHF frequency band. Since TACAN is widely 
used throughout the Navy as a primary navaid, 
no reference is made to VOR in this section. 

The TACAN sysi m employs 12*6 two-way 
operating channels of 2 MHz spacing within 
the frequency range of 960 to l2i5 MHz. Bearing ' 
information i^ available to an unlimited number 
of aircraft within range (line of sight) of the 
facility. Distance information is also limited to 
line of sight and normally extends from 0 to 195 
miles. Newer equipment may provide distance 
information to 300 mil^s. A ground facility will 
reply to as many as l20 inter rogatluns for 
distance Information simultaneously. Thus it can 
be said that each of the 126 TACAN channels 
available will provide full service (bearii^ 
and distance) to as many as 120 aircraft^'' 
simultaneously. * ^ 



radio sets. To accomplish this function, pilots 
of the aircraft concerned must agree, upon 
Selection of two different TACAN channels which 
are separated by exactly 63 MHz. If such a 
capability exists, an airborne TACAN radio 
set can ^ansmit distance reply signals to 
interrogations from as many as five other.sets 
simultaneously. At the same time, the set will 
receive replies to its own interrogations from 
all fiVe other sets. However, only the distance 
to one other set can be displayed on the alrcraft*s 
distance indicator. No bearing information is 
available between aircraft when the air-to-air 
ranging feature of the equipment is selected. 
Also, ground-to-air information is not available^ 
when the air-to-air feature is selected. Figure^ 
8-9 is an example of the visual display provided 
the pilot when the air-to-air feature is selected. 

AIRCRAFT INSTRUMENTATION 



The purpose of this section is to provide the 
Air Controlman with an idea.of the practical use 
of TACAN and, the basic aircraft instruments 
involved. There are several types of instruments, 
or modifications thereof, available, and new 
ones are being produced continuously to provide 
Navy pilots with the best possible navigation 
assistance. The instruments depicted here are 
not to be considered as standard inNavyaircraft. 
VOR is not referred to due to similarity of 
operatio?i with the exception that VOR provides 
bearing information only and operates within 
the VHF frequency band instead of the UHF band 
as does TACAN. 
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Figure 8-10 shows a TACAN control tox and 
the various switchejs. The control system labeled 
CHAN allows a pilot to select one of the 126 
operating TACAN channels available. The switch 
at the upper ri^t hand side of the control bo^ 
allows a pilot to turn the TACAN set off, receive 
bnly (REC) which provides bearing information 
only, transmit/receive (T/R) which provides 
both bearing and distance information, or 
air-to-air raring (A/ A) which provides distance 
infonnation between airborne TACAN radio sets. 
The voliune control selects the desired volume 
' level of the identification of the TACAN channel 
selected. This identification is the 3-letter Morse 
code identification of the TACAN and is heard 
in the pilot's radio headset. 

Figure 8-11 shows three basic instruments 

-nrsed-FQi-"TAeA^--air-navigationi--The5^re^^ 



^ 201.118 
Figure 8-9. — Air-to-air ranging. 
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Figure 8-10. — TACAN control box. 
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follows: 

1. The range indicator, which displays dis- 
tance in nautical miles to the TACAN station 
selected ^ the channel selector. 

2. The course indicator^ which displays tiie 
following: 

a. The relative position of the course 
selected (the window labeled course) to the air- 
craft (vertical bar). \ 

b. Whether the selected couAse will take 
the aircraft TO or FROM (TO-FBOM indicator 
on th.e left side of the instrumer^J the station. 

c. The relationship ofthe aircraft's heading 
(vertical needle) to the course selected. . 

3. The radio magnetic indicator (RMI), which 
displays the following: 

a. The m^etic heading of the aircraft 
(rotating compass card). 

b. The relative bearliig of the TACAN 
station from the airiitaft ftarge needle with the 

r number 2 on it). " 

NOTE: There is another small needle^ used 
on the RMI for Automatic Directjon Finding 
(ADF), which is discussed later in this chapter, 
but is not shown in figure 8-11. 

Figure 8-12 is an example of maintaining 
fligjit along a specified TACAN radial by 
correcting for wind drift.. 
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Figure 3^11,— Range indleator> course indit?ator. and radio ummr^. fmHrnf r yy 
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Figure 8-11 is the actual instrument display 
of the aircraft's position No. 1 in figure 8-12 
as follows: 

1. The range indicator shows that 'the air- 
craft is 60 miles from the TACAN station. 

2. The course indicator shows that the air- 
• ^craft is on the selected course (060) which will 

take if TO the station. 

3. The radio niagnetic indicator (RMI) shows 
that the aircraft's magnetic heading is 060 and 
the TACAN is directly ahead of the aircraft. 

At position No. 2 of figure 8-12 wind has 
blown the aircraft off the radial. The instruments 
Indicate this as follows: 

1. The range indicator shows that the air- 
craft is now 60 miles from the TACAfi station. 

2. The course indicator shows: 

a^ The selected course (060) which will 
take, the aircraft TO the station is left of the 
'aircraft's position (vertical bgr). 

b.;i$|?.-aIi;:Qraft>s heading is parallel to 
the selectedKgdurse (vertical needle). 

3. The RMI shows that the aircraft's heading 
Is still 060 magnetiC^^'but the TACAN station 
IK)W bears left of the aircraft's nose. 

The pilot must apply corrections to return 
the aircraft to the desired radial. Position No. 3 



shows the instrument display after the corrections 
have been made as follows: 

1. The range indicator shows the aircraft 
is now 40 miles from the TACAN station. 

2. The course indicator shows tiiat the se- 
lected radial (060) is still left of the aircraft's 
position (vertical bar), and the heading of the 
aircraft will intercept or is toward the selected 
course (vertical needle). 

8. The RMI shows that the pilot has changed 
the magnetic heading to 030 and the TACAN 
station now 'bears to the right of the stiroraft's 
nose. 

Position ^Jo. 4 shows the aircraft back on 
course with a corrected heading to maintain 
such course as follows: 

1. The range indicator shows the aircraft is 
now 10 niiles from the tACAN station. 

2. The course indicator shows the follo^ying: 

a. The aircraft is back on. the selected 
radial (vertical bar) which will take it TO the 
station. ^ 

b. The aircraft's heading is . left of the 
course selected to compensate for the wind 
(vertical needle). 

3. The RMI shows the aircraft's magnetic 
heading is 050 and the TACAN station bears 
right of the aircraft's nose. 



ERIC 
1 



153 



Chapter 8 -AIDS TO AIR NAVIGATION 




Figure 8-13.--TACAN station passe^e* 



When the aircraft passes over the station, 
distance on the range indicator will commence 
to increase, the vertical bar on\ie course 
indicatoj will fluctuate from side to side 
momentarily, the TO~FROM Indication on the 
course indicator will change to FROM, and 
the needle on the RMI >ylll rotate aimlessly, 
then stabilize 180 degrees from the bearing 
approaching the station, or point aft of the 
aircraft to the TACAN station." The reason for 
the course indicator and RMI TACAN needle 
fluctuation is a large cone of ambiguity directly 
over all TACAN stations in which no bearing 
Information is received. This cone of ambiguity 
is 100 degrees. Therefore, the instruments which 
use bearing information will not settle down 
until an aircraft has passed ^Sirotii^ the cone. 
However, distance information is constant; and 
since it is slant range, there will be a reading 
of distance directly over the TACAN station 
^ich indicates the vertical distance or altitude 
of the aircraft. (See fig. 8-lS.) 

TACAN may also be used to maintain a 
constant distance, called ARC, from a TACAN 
station. To accomplish this a pilot w6uld«^ter 
arriving at the desired" distance (ARC), select* 



magnetic heading on the RMI to cause the RMI 
TACAN needle to point off the alrcraft^s wing 
or 90 degrees relative to the TACAN station. 
Then the magnetic heading would be altered 
slightly to jnalntaln a constant distance or fly 
the ARC, and constant relative bearing to the 
TACAN-statlon. 

RADIO BEACONS 

Several types of radio beacons are used as 
aids to aircraft navigation. The discussion In 
this chapter Includes nondlrectlonal beacons, 
ADF procedures, and marker beacons. 

NONDIRECTIONAL 
RADIO BEACONS (NDB) 

,A low- or medium-frequency radio beacoh 
transmits nondlrectlonal signals whereby the 
pilot of an aircraft equipped with a loop antenna 
can determine his bearing and "home** on the 
station. These navalds normally operate in .the 
frequency range of 200 to 415 kHz and transmit 
a continuous J3arrler with a continuous keyed, 
identificatipn except during voice transmissions. 
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When a radio beacon is used in conjunction 
with the ILS markers, it is called a compass 
locator. ILS systems are discussed later in 
this chapter,. 

All radio heafcons except the compass 
locators transmit' a continuous three-letter 
identification in code. Cofnpass locators transmit 
a continuous two-letter identification in code. 

Voice transmissions are made on radio 
beacon^ unless the letter W (without voice) is 
included in the class designator. Radio l)eacons 
are subject to disturbances that, result in 
ADF needle deviations, signal fades, and in- 
"terference from distant stations during night 
opeflttions. Table 8-3 shows the classification 
and normal usable distances of NDBs. 



::AlJTOMA'riC direction finding {Ai^r; 

Although many. new types of direction finding 
and homing equipment are coming into widespread 
use, the radio compass still remains a. basic cmd 
important piece of equipment for homing, 
tracking, course interception, time/distance 
checks, and similar purposes. Therefore, a 
brief description of the basic method utilized in 
an ADF orientation is included so that the Air 
Controlman may visualize the '^pilot's position" 
during an ADF orientation. 

When the pilot is flying ADF, the problem of 
orientation is solved automatically. The 0-180 
degree axis of the radio compass indicator is,, 
aligned with the longitudinal axis of the aircraft, 
yhus,, you can think of 0 degrees on the radio 
compass dial as representing the nose of 
the aircraft, while 180 degrees on the radiu 
compass dial represents the tail of the aircraft. 
Tlje radio compass needle always points toward 
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Figure 8-14.— Inbound bearing to station X. 

the station. This means that when the radio 
compass indication is between 0 and 090 
degrees, the station is ahead and to the rigjit 
of the aircraft. When the radio compass points 
to a reading between 090 and 180 degrees, the 
station' is behind and to the .^right. A reading 
between 180 and 270 degrees shows that the 
station is behind and to the left, while a reading 
of between 270 and 860 degrees shows that 
the station is ahead and to the left. The radio 
compaM^' needle points to the number of degrees 
the pilot must turn in a clockwise direction to 
head directly toward the station. This is called 
relative bearing of the station. 

By adding the rislative^lbearing of the station 
and the magnetic heading of th^/aircraft,- the 
pilot can determine the magnetic bearing of the 
station. This establishes a line of i>osition from 
the aircraft to the station. looking at 
figure 8-14 you can see that the aircraft is 
approaching the station from the southwest. The - 
ihagnetic faring of the station Is 060. degrees. 
For the sake of simplicity, we will assume that 
there is no wind drift, so a magnetic heading 
of 060 degrees is holding the aircraft on^ this 
bearing. The radio compass Indicates the relative 
bearing, df the -station— th'p Angle measured 
clockwise from the nose of the airci*aft to the 
station. In this case, ..the relative tearing is. 
0 degrees. • 
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MAHKER BEACONS 

JJarker beacons serve to identify a particular 
location in space along an airway or on the 
approach-\to an ^instrument runway. This is 
done by means of a 7&-MHz transmitter which 
transmits a directional signal to be received 
by .aircraft flying overhead. Four , classes of 
markers are now in general use — FM, LFM, 
and ILS marker beacons, and Station Location 
or Z-Markers, 



The FMHW Is a combination of two facilities, 
for the specific purpose of allowing aircraft to 
proceed directly to the marker by means of the 
radio compass. The FMHW consists of, the 
following: 

1. FM A fanmarker, bone or ellptical, 100 
watts. • ^ > , 

2. MH— A low-powered radio beacpn,'less 
. than 50 watts. 



The^ciass FM fanmarkers are' used to 3, W- Designates with a voice facility. 



provide ^a positive identification of positions 
at definite points ajpng the airways. The 
transmitters have a^^wer output of ^proxi- 
mately 100 watts. Two types of antenna array 
are u^ with class FM fanmarkers. The 
first type used, and generally referred to as 



the bianuard type, produces an elljptlcal-shaped 
pattern, which at an elevation of 1,000 feet above 
the station Is about 4 miles wide and l2 miles 
long. At 10,000 feet the pattern widens to about 
12 miles wide and 85 miles long. (The long 
a^cis lies across the airway.) 

The second array produces a- dumbell or 
bo/ier shaped ^^ttem, ^Ich at the ''handle** Is 
about 3 miles wide at 1,000 feet. The bone-shaped 
marker Is preferred at approach control 
locations Because the narrow pattern provides 
a more accurate position. 

The clasp LFM or low-powered fanmarkers 
have a rat^ power output of 5 watts and are 
usually located within 5 miles of the station with 
^ich they are associated. The antenna array 
produces a circular pattern which appears 
'elongated at right angles to the airway due to 
ihe directional characteristics of the ttiiuraft 
receiving antenna, ^ 

ILS marker beacon information Is Included 
under the heading "Instrument Landing System*! 
In this chapter* 

The Station Location, or Z-Marker, was 
developed to meet the need for a positive position 
indicator for aircraft operating under Instrument 
flying conditions, to show the pilot when he was 
passing directly over a Low Frequency Radio 
* Range Statlolu The marker consists of a 5-watt ' 
-iwansmltter and ?. directional antenna array 
which l8 located on the range plot between the 
towers or the loop antennas. 

At certain Installations \^ere the fanmarker 
Is located off the airways and the radio beacon 
is Installed at the fanmarker site, is the FMHW. 



/ 

INSTRUMENT LANDING'SYSTEM * 

One of the most iniporta'ot problems in the 
achievement of all-weather fiignt^reJlabillty has 
been the rievelnnment nf a ^stem for laiviing 



aircraft by Instruments, This development ha^ 
gradually evolved into the present Instrument 
Landing System, commonly known as ILS. 

The ILS system may be divided functionally 
into three parts: 

1. Guidance information— localizer, glide 

'slope 

2. Range information— marker beacons^ 

3. Visual Information— approach lights, touch- 
down and centerllne lights, and runway 
lights. 

While - these three elements ^ are being 
Improved, there are several supplementary 
elefhents being Incorporated to further Increase 
the utility and safitty of the system. Compass 
locator stations have been added to assist in 
holding pr6cedu»TO and In tracking the localizer 
course. PAR Is another added feature which Is 
used to monitor the actual fll^tpath of aircraft 
using ILS. 

To utilize the localizer ai^soclated with the 
ILS, an aircraft, to receive pne of the 20 ILS 
channels available, must be equipped with a 
VHF receiver capable of recelvli^ frequencies 
in the 108- to 112-MHz band. The aircraft 
must also be equipped with a course indicator 
to display the infomiation received, 

' The structure housing the lucalizei: unit of 
the ILS Is located on the extended centerllne 
of the Instrument ^'^mwvay of an airport. It is 
located far enough from the end of the runway 
to prevent It from being classed as a hazard. 
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Figure ILS localizer infitaJlatioiu , 



This unit radiates a 'field pattern directly 
down the centerline of, the runway tows^ the 
ianmarkers. It also directs another field pattern 
te^^tte-opp o sBe di^tipnr^eiei^a tterii i trff 



called the front and back courses, respectively. 
(See fig* ^-16,) 

' Utilizing the front course for an ILS J^proach 
is desirable since glidepath information is 
displayed only on this course. The back course 
may aiso be used, but since no glidepath 
information is available, the approach mJnimums 
will Ve considerably higher. 

The localizer has a power output of 100 
watts. This is sufficient to , provide course 
guidance to the iiinway ifrom a distance of 18 
nautical miles, provided the aircraft is not lower 
than 1,000 feet above the surface or nothi^ier 
^tfaan 4^500 feet above the elevation of the antenna 
site. To produce the oncourse signal, the ra^diated 
field pattern is modulated at two different 
fxiequencles. The right side, looking from the 
outer marker toward the transmitter, is 
modulated at l50 Hz. This is identified ^s the 
bine sector on maps or cha^. The left side 
Is modulated at 90 Hz and is identified as the 
yellow sector* The oncourse* Is the point of 
equisignal strei^h between the. radiated pattenu 

Each localizer is identified by a 8-letter 
code group preceded by an ''V* designator; 
tot instance, I-MIA or I-DAL. Most ILS 
installations include a voice facing on the 
localizer frequency.v This voice facility is 
used for the transmission of abroach control 
InstJmbtlbns from the airport control tower* 

The glidepath. unit is hbused in a building 
located between 760 and 1,250 feet from the 
i^proacb end of the niriway (do^ the runway) 



and offset 400-600 * feet ' from the runway 
centerline. 

ThiB~ beam projected by the glidepath trans-, 
mitter.is essentially the same as would he the 
localizer beam operating on its side. The upper 
side of thev)3eam is modulated at 90 Hz and the^ 
lower sl(Je at 150 Hz. - - 

The glidepath projection angle is normally 
adjusted to 3 degrees abovS^^the horizontal so 
that it intersects the middle marker at about 
200 feet and the outer marker at ab6ut 1,400 feet 
above tiie runway elevation. 

^ In addition to the desired course, all glidepath 
facilities inherently produce additional courses 
at higher vertical . angles. However, provided 
pilots are properly indbctrina^ed in glidepath 
Instrumentation and follow procedures correctly, 
iirege ^itgh angles wffl iiot be enc o untered ^tnd 



will cause no difficulty In glidepath navigation. 
(Seeilg. 8-16.) 

Thev4»^glidepath trajismittei: operates in a 
frequency band of 329.3 to' 335.0 MHz, with a 
reception range of 18 nautical mUes and a power 
output of 5 watts. 
J Every localizer frequency has a corresponding 
glidepath frequency. The frequency selector 
control is designed' to switch the glidepath 
receiver to the corresponding frequency auto- 
matically when the pilot selects the proper 
localizer frequency, provided the aircraft is 
eqMpped with a glidepath receiver. This process 
is known as PAIRED FREQUENCIES. . . 

The 'markers used with th6 iLS are low- 
powered fanmarkers of 3 watts or less output, 
operating on the fanmarker frequency of 75 mc 
and radiating .the pame vertical elliptical-shaped 
pattern* 
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Figure 8-16.— ILS glidepath and marker Instal- 
lation. ^ 
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The outer marker is located approximately 
4 to 7 m!les from theT instrument runway and is 
aligned on the front course of the ILS. 

The middle marker is located approximately 
8,500 feet from the approach end of the runway, 
between the runway and the outer marker. 

Certain civil and military aircraft are 
equipped with ILS marker receivers which are 
used in connection with ILS facilities. They are 
usually equipped with purple and amber lights 
mounted on the instrument panel of the aircraft. 
Although all ILS markers are on the same 
frequency, the different lights are designed to 
operate independently, depending on the m adula- 
tion frequency (tone) of the signal being received. 
A *400-Hz band-pass filter is included in the 
purple light hookup and a 1,300-Hz filter, for 
the amber light. These filters are intended to 
pass only the particular modulatioiffe'equency 
for which they are designed. Thus, when the 
[rcraft is over an outer marker (400 -Hz tone), 
le putple light will flash two dashes per second, 
hen the aircraft is over a middle marker 
/(1,300-Hz tone), the amber ligjit will ^ flash 
alternate dots and dashes. 

The modulated tone signal is heard in the 
headset, and at the same time the visual signal 
is displayed by the marker beacon light. 

Compass locators have a power output of 
less than 25 watts, a range of at least 15 miles, 
and operate between 200 and 4l5 kHz. It - is 
employed as an aid in the following: 

1. Transition from en- route to ILS, flying 
a homing path direct to the outer marker from 
the designated radio fix or facility. 



2. Flying a holding pattern by keeping the 
pilot advised at all times of his position relative 
to the outer marker. 

3. Tying down" and tracking the localizer 
course. 

4. Determining when the markers are passed. 
This is^ particularly useful in case of failure 
of the fanmarker equipment. 

A 2-letter identifier is used for the identiflr 
cation of the compass locator (LOM and LMM), 
The two letters are derived from the 3-letter 
location identifier. 

The first and second letters of the 3-letter 
location identifier are assigned to the front 
course outer marker compass locator (LOM), 
and the second and third letters are assigned 
to the front course* middle marker compass 
locator (LMM). 

Example: Oklahoma City,Okla. — OKC LQM — 
OK LMM— KC. 

When used in conjunction with ILS, compass 
locators ar^ installed at the outer and/or 
middle marker location. They are designed for 
use with automatic direction finding (ADF) 
equipment ^^^^ aircraft. 

At some locations, higher-powered radio 
beacons, up to 400 watts, are used as outer 
marker compass locators. These generally carry 
transcribed weather broadcast information. 

• / 
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CHAPTER 9 

CONTROL TOWER EQUIPMENT 



The purpose of this chapter is to introduce 
the Air Controhnan to the vai*ious types and 
pieces, of equipment found in control towers 
throughout the Navy. Great strides have Deen 
taken in the past decade to standardize and 
modernize both the control towers and the 
equipment therein. Throu^ constant research 
and development the Ait Ctontrolman may expect 
to see even piore development in equipment* 
in the future. This is necessary to keep pace 
with the rapijt progress being made in the 
field of aviation. 

The equipment and methods of operation 
discussed in this chapter are considered to 
be most widely in use at this time. As new 
methods and equipment are installed at duty 
stations^ It behooves every Air Controlman 
to study diligently, not only the method of 
operation, but the capabilities and ^limitations 
of the equipment and the techniques utilized. 



JOINT ELECTRONICS TYPE 
DESIGNATION SYSTEM 

The Joint * Electronics Type Designation 
3ystem (JETDS), formerly known as the AN 
nomenclature system, was developed to stand- 
ardize, within the DOD, identification of electronic 
material and associated equipment. 

This system of type designations applies to^ 
developmental, prepnxluction, and production, 
models of systems, groups, components, and 
subassemblies of electronic equipment for 
military use. Once assigned, a type designation 
VlU never be duplicated. In the JETDS, 
nomenclature consists of a name followed by a 
type designation, which is composed of indicator 
letters . and an assignedl number. The type 
designation^ will always scppiH^to one specific 
article or afiy subsequent improvements that 
may be made on that article. • 



A type designation assignment for a complete^ 
system, or set, consists of an AN (which is 
used to identify major Items of electronic 
equipment), a slaiit bar, a series of three 
letters, a hyphen, and a number. The meanings 
of the three letters following the slant bar may be 
found in the table included in thii? manual as 
appendix n. 

An example of a type designator would be 
Radar Set AN/SPS-lO, which ife a surface search 
radar set designed for installation aboard ship. 

COMMUNICATIONS 'CONSOLES 



Radio is theprimary means of communications 
with aircraft, both in the air and on the ground. 
Different radio frequencies 'are established for 
a particular type of operation. For example, 
most Navy towers have 840.2, 360.2, 142.74, 
and 126.2 assigned specifically for airport ti:affic 
control purposes. Additional frequencies may 
be established by appropriate authority at some 
facilities depending upon operational require-, 
ments. Different operating positions within the 
same • facility may have to share ^ the skme 
frequency for ^ single aircraft operation. For 
example, single piloted IFR aircraft should be 
provided a single fi^uehcy approach to the 
maximum extent that conimunlcations and traffic 
conditions permit. Therefore, approach control, 
radar facility, and the control tower may find 
it necessary to use the same frequency sometime 
during such an operation. Additionally, inter- 
facillty communications may be necessary fof 
coordination between the different operating 
positions vrtiere physical contact between con- 
trollers is not possible. To provide controllers 
with this capability, communications consoles 
are provided -which allow selection of various 
frequencies and intercommunications between 
operating positions. 
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Figure 9-1.— AN/FSA-17 communications console. 
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At'l/FSA-ll COMMUNICATIONS CONSOLE 

The AN/FSA-17 communications console (fig. 
9-1) is a communications control system for 
air traffic cojtitrol centers at naval air stations 
and other facilities where several operators 
must iwcercise control over multichannel radio 
communications ^«^ile at the same time maintain- 
ing interphone communications with each other. 

The system provides control of as many 
as 20 transmitters with a lockout feature that 
denies the use of a transmitter to any other 
operator once selected. It also monitors as many 
as 20 radio receivers at any one time. An 
operator can talk to one or more operators 
on the interphone feature. The interphone feature 
allows private line or party line inter- 
communication. 



The operation of the console is simple, once 
the confusion of , the ^ multiplicity of controls 
is overcome. (See fig. 9-1.) Located^ on the 
right side of the console is a microphone level 
indicating meter, level controls for the micro- 
phone and headphone, and a dimmer control 
for illuminations, as well as li^ts and switches. 
The 3-position, radiophone switches control the 
receivers and transmitters.. These switches are 
OFFJn the down position. To monitor afrequency, 
the switch is moved tp the middle position. 
To 6elect a transmitter, ^ile monitoring the 
frequency, the switcK is moved to the topj 
The radiophone frequency chart is a ^femov^ 
strip Qf translucent plastic placed . 
radiophone switches. The frequency cc 
by each switch may toe written on thfs chart 
foy rdady reference. Above each switch is an 
amber li^t which glows when a radio call is 
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Figure 9-2. r- Speaker amplifier control.- 
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Figure 9-3.— AN/FSA-52 cormnunioatidnB console.* 
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received, regardless of the position of the switch, 
A ^ green ll^t immediately above each amber 
ll^t will* glow when a trajismitter is selected 
*by la ^corresponding switch* 

The 20 interphone switches on the bottom of 
the console control the 20 private line Interphone 
circuits. The switches are OFF in the down 
(middle) position. To call and talk to another 
operator, the switch corresponding to thedesired 
operator is ipoved to the upper position. Above 
each interphone switch is a red li^t which 
wi41 glow yfhen the position is called by another 
operator ^the one corresponding to the number 
unde,r the li^t). The supervisorlnterphone switch 
provides a private line interphone circuit to 
the supervisor's console in the same manner 
as the other interphone switches. 

The party line cutout enables a controller to 
disconnect from a party line (plx>gramed into 
the system) by moving the switch up, 
• 

A speaker amplifier control is supplementary 
equipment added to the control tower operator's 
console, (See fig. 9^2,) This unit is usually 
installed directly above the basic FSA-17 with 
corresponding frequencies. Placing any one of, 
the 20 receiver switches on the spe^er amplifier 
control 'removes that particular receiver from 
the operator's headphone circuit and , feeds it 
to an associated speaker. .The speaker level 
control provides for contrpl of speaker volume. 
The dimmer control is used to adjust panel 
illumination intensity. The speaker muting system 
prevents acoustical feedback through a micrp- 
phone. To achieve headphone operation on all 
frequencies', the operator needs merely to raise 
the muting switch. 

AN/FSA-52 COMMUNICATIONS CONSOLE 

The . AN/FSA-52 communications console is 
similar in design and basically the same in 
operation as the AN/FSA-17. It allows for 
additional frequencies, intercommunications, and 
possible operating positions. It may ai^o be 
progranaed for the use of several direct 
telephone lines throu^ the console, (SeeHg. 9-3.) 

A speaker amplifier control unit is >ghown 
directly below the AN/PSAr62 console in figure 
9-4, Ottier auxiliary equipment, such as a speaker, 
jackboix, and boom-type headset necessary for 
controller operation, are shown in figure 9-4. 



In addition, equipment discussed later in 
this chapter is shown on top of the panel |n 
front of the controller such as, a digital-type ^ 
altimeter setting indicator, wind direction and 
speed indicato/, and digital time indic^r showing 
hours, minutes, and quarter minutes. Also shown 
is a fll^t progress strip holder. (Flight progress 
strips are described and illustrated in Ch£^)ter6*) 

Figure 9-5 is an overall view of a typiotl 
control tower layout showing the various types of 
equipment used by the control tower operators, 
A floor-mounted microphone keying foot switch 
used with the three communidations systems' 
described in this chapter is illustrated In 
figure 9-6. 

AN/FSA-58 COMMUNICATIONS CONSOLE 

The AN/FSA-58 (fig. 9-6) is a newer type 
of equipment whicli possesses many new and 
desirable features. The modular characteristics 
of this system- permit a virtually unlimited 
expansion of the basic equipment without undue' 
installation of large amounts of additional units. 

Some * of the features incorporated in this 
communications equipment are ais follows: 

1. Console mounting may be accomplished 
by arranging the lAodules In either a vertical 
or horizontal manner. 

2. r^o limitations as to the number of transmit 
or receive circuits for radiophone channels, 

3. Interphone circuits available between 
controllers and between the supervisor and 
controllers, 

4. The supervisor's-coifeole contafns a p6wer 
and fault alarm system ttiat indicates both 
visually and aurally when trouble occurs wjithitt 

^^Jhe system. 

5. Backup power supply that automatically 
shifts to batteries or standby power source In 
the event of primary power failure, 

6. Individual speaker and volume control at 
each control position. 

7. Override feature on the supervisor's 
console, 

8. Landline circuits may be patched into the 
modules. 
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Figjire 9-4.— AN/FSA-52 installation and auxiliary equipment. 
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As can be seen, this particular piece of 
equipment is extremely adaptable for use in 
either the control tower or a radar control 
room. 



A controller's position would normally consist 
of a minimum of four modules: a speaker 
amplifier, console amplifier, radiophone switch 
(TX/RX)^ and interphone switch with additional 
radiophone (TX/RX) modules installed as _ _ , , 

required. , * i ^ ) If'' it is desired only ,to monitor a particular 

All pushDuttons are the lighted transparenty^j,^ gj^^ depreiis the RCVR/MON button 

inr«d iftnfi tvt)e with nrovifilons for idenflfvincf .(yeUow). With the button pushed in the light 

will glow at half brilliance. 



frequency button glows at half brilliance before 
being depressed, this indicates that it is 
in use by another controller or the supervisor; 
'if depressed, a busy signal is heard in the 
headset and the li^t will flash brightly. 

Receiver audio will be heard in the headset 
when the HEADSET/SPRK button (^Ite) is not 
depressed; to transfer the receiver to the 
speaker merely depress this button and< adjust 
the speaker level cont'rolfortheloudness desired^ 



colored lens type with provisions for idenflfying 
frtquenoy, channel number, position, etc. The 
console amplifier contains a dimmer switch 
to .Control the Intensity of these ll^ts. (See 
fig* 9-6.) 

To operate, select the desired frequency- 
and depress the appropriate XMTR SEL button 
(green) on the radiophone module. This li^it 
will then glow a steady bright. If the desired 



Operation of the Interphone system (fig. 9-6) 
is equally as simple; to call aHWher controller 
or the supervisor, depress the CALL button 
(red) for the station desired and the lamp will 
light. The HE ADSET/SPKR button operates in 
the same manner as previofcisly described for 
the radiophone section. 
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The monitor Ixitton (redj has a mDmentary push 
Iwtton feature ^yhich allows the controller to 
listen to incoming calls. This light is illuminated 
when another station is* calling. 

Adjustment of headphone volume and micro- 
phone level ,is accomplished by utilization of the 
controls located on the console amplifier. 

In addition to the"^ controls listed on the 
controller's console, the supervisor has the 
ability to ascertain which jcttntroller is utilizing 
a particular frequency, y/hsX channels the 
controller has been programed for, and a 
provision to call all controllers simultaneously 
on the interphone. 



The jackbox (fig. 9-7) is used in conjunction 
with the AN/FS/r-52 and AN/FSA-58 communi- 
cations equipment. It provides two Jacks for 
the headset, one marked RADIO ONLY and the 
othex marked RADIO-TELCO. For operation 
without landllnes installed in the system, the 
headset would be plugged into the RADIO ONLY 
Jack. When landllnes are wired into the console 
and a controller requires access to them in 
addition to the normal radiophone channels, he 
would plug his headset into the RADIO-TELCO 
Jack. The Jackbox is equipped with a switch 
which allows the controller to change between 
radiophone and landline circuits. A green llg^t 




— 201.21 



Figure 9-5.— jQc^trol tower layouts 
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Figure 9-6.— AN/FSA-58 controller's communicatibn console* 
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Figures-?. — AN/FSA-52 and AN/FSA-58 com- 
munications jackbox. 



looftted on the jackbox unit will glow when the 
•:»Wltch 18 in the TELCO position. With the 
0Wiidi in the RADIO position any received audio 
will be heard in the headset while it will be 




transferred to the speaker when the switch is 
placed in the TELCO position. 

' Standard-type headsets and a foot-operated 
switch (figs. 9-4 and 9-5) are utilized vifith the 
AN/FS4r^ communications equipment.. 

MICROPHONES 

A microphone is essentially an energy 
converter that changes sound energy into cor- 
responding electrical energy. When one speaks 
into a microphone, the audio pressure wayes 
strike the diaphragm of the microphone and 
cause it to move in and out in accordance with 
the instantaneous pressure delivered to it. The 
diaphragm is attached^ to a device that causes 
current to flow in proportion to the instantaneous 
pressure applied to the diaphragm. 

TYPES 

■* 

There are two types of microphones in use 
today by ATC facilities; they are the hand-held 
type (fig. 9-8) and the headset type (fig. 9-9). 
Both types should, .be placed directly in front 
of the mouth, within one-half inch or almost 
touching the lips. Most hand-held microphones 
are relatively inefficient, and 'the^ slightest 
variation of ^microphone position can drastically 
reduce the intelligibility of the message being 
transmitted. 
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Figure 9«8.— Hand-held microphone. 




A newer style headset Is being incorporated 
in ATC facilities as the older, hut still reliable^ 
telephone operator style needs replacing. It is 
rery lig^it in wei^it and construction and fits 
comfortably behii^ the ear, (See fig, 9-10.) 




Figure 9-9,— Headset microphone. 
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, Figure 9-10, — Lightweight headset Wc^pphone. 

TECHNIQUES 

Proper microphone technique is important in 
radiotelephone communications. Transmissions 
should be concise and in a normal conversational 
tone. Consider the following, suggestions for 
proper technique: Speak clearly and distinctly; 
avoid extremes of voice pitch; be natural; use 
standard phraseologies to the maximum extent 
practicable I but do not be afraid to use plain 
language where no precedence has been set; 
shield* your mike from outside neises; keep your 
mike a sufficient distance from an associated 
' speaker to a^^oid acoustical feedback. 

In radiotelephone communications, the opera- 
tor of the equipment becomes part of the system. 
The manner in which the message is delivered 
determines the effectiveness of^the transmitted 
signal as well as the power and efiticiency of 
the equipment. Figure 9-8 and 9-9 illustrate 
correct technique for hand-held and boom or 
headset-type microphones/respeotively, 

VOICE .RECORDERS AND 
REPRODUCERS 

The purpose of, recorders In air traffic 
control facilities is to record conversations 
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Hgure 9-11.— RD-217AJNH front panel controls^ 



between controllers and aircraft. These record- 
ings of control instructions become a record of 
the many conversations that take place between 
pilot and controllers and between pilots of 
separate aircraft. 

They are used for aircraft accident'analysis; 
checks on circuit discipline; analyzing adequacy 
and accuracy of air. traffic control instructions; 
immediate playback for assistance in search 
and rescue; and for voice training of air traffic 
control personnel. 

All radio circuits used for the control of 
air traffic shall be recorded ^continuously during 
hours of operation. Operator position recording 
Is normally employed; however, the following 
frequencies shall be recorded independently: 

* 1. UHF Emergency 
2. VHF Emergency 
S. UHF Primary (loojEd VFR control) 
4. UHF Primary (approach control) 



VOICE RECORDER- 
REPRODUCER RD-217/UNH 

TheJtD-2l7/UNH (Sound-Scriber Model S-124) 
Single Channel Recorder/Reproducer (fig. 9-11) 
is being replaced by the RD-379(V)/UNH ten- 
channel recorder- reproducer (discussed later in 
this chapter) as monies become available. 
Because of this, only a brief orientation on the 
operation and control of the RD-217/UNH will 
be given in the Rate Training Manual. 

Operation and Control 

Supplement this description by studying the 
Sound-Soriber Service Manual sent with the 
recorder in order to familiarize yourself with 
the capabilities and limitations of the recorder. 

The RD-217/UNH Single Channel Magnetic. 
Tape Recorder-Reproducer has been engineered 
and designed to perform the specific task of 
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Figure 9-12.— Portion of magnetic tape. 



continuously , recording any desired commimi- 
cation signal over any period of time up to 
24 hours without t^ change. In addition, the 
time ih minutes from 0000 to 1455 (24 hours, 
plus a 15-minute overtime allowance)^ has been 
precision-printed on the visible side of the tape 
as it moves past the recording head, • 

All the controls of the magnetic tape recorder 
(except the automatic volume control switch) 
ar^ conveniently located on the front panel. 
(See fig. 9-11.) Study the service nianual for 
complete procedures as to the proper methods 
to follow when tapes are to be changed or when 
playback is desired^ . 

The recording medium is a brown magnetic 
tape , wound on a 3 S/4-inch diameter plastic 
reel with the coated side wound to ward the inside. 
Each tape is 2 inches wide and approximately 
31 2 feet long. 

There are two time scales on each reel 
,of tape. To permit easy location of recorded 
material, the uiicoated side is stamped in 
minutes to provide a time scale. This scale 
starts at 0000 minutes at one end of the tape 
and is stamped, along its length, a total of 1,455 
minutes. (See fig. 9-12.) The time scale that is 
right sideHip as the operator faces the recorder 
is the one . being used. In order to locate a 
specific portion of the recording, it is necessary 
to convert the nuxnber to time. If the number is 



0200, it indicates that 200 minutejs have elapsed 
since the tape was actuated. The conversion 
formulas are:. If you have the number, divide 
by 60; if you have the time' in hours, multiply 
by 60 and add the minutes. 

Recorded material can be stored under normal 
conditions for an indefinite period of time without 
magnetic deterioration. The ideal site for both 
the recorder and the spare tapes is a room 
yfheve dust and. dirt, are .at a minimum, the 
temperature rangps between 60° to 75®F, and 
the relative hurftdity is 60 percent or less. The 
tapes can b€TO6etf d^feir^Hiid ^over-for recording''^ 
by erasing the recorded material. To erase the 
recorded material, a demagnetizer is used. 

The Chief Uf Naval Operations requires all 
air traffic control facilities to keep .their 
recorded reels on file for a period of 10 days 
before erasing. However, in some instances a 
lei^;th of recorded^ nraterial" needs to^ be^kept- • 
longer than the required time. In this case, the 
desired portion of the tape can be removed and 
another piece of tape the same length spliced 
in its place. r 

Each air traffic control facility^ has a main- 
tenance kit supplied with each recorder. Within 
this kit are two reels of splicing tape. To splice 
the tape, place the ends of the tape that are to 



be spliced together, cut the tape at a 60-degree 
angle using ^^ragBti^prapg^r^ifoa^ bMde^^^^ 
similar device and make sure that the cutting 
device is not magnetized. (See fig. 9-13.) Align 
both ends of the tape ^th the uncoated side; 
.of the tape up and cover the aligned eiicfsof 
the tape ^Mth the splicing tape. The splicing 
tape should be allowed .to protrude over the 
edges of the tape and should not be stretched, 
as stretching will cause it to curl. Apply pressure 
to the splicing tape with the thumbnail or -jsl 
smooth object, then remove the excess tape 
with nonmc^etic scissors. 
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Figure 9-13.— Cutting magnetic tape. 
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T&CTKpTaC^^ l|pit contained 

an aiuiifiinum catiinetr^ 'Tbe deiri^gri^zei^^ is 

" designed to erase the' r^qorcjed material ivbm 
a^Qojnp^^^Mel k t^pe. (S6e fig, 9-14 for an 
iUUf^ad^n i&d controls of thf detnagnetizer.) 
„: rTo" 'dera|ighetize''5la reel of ts^pe, hold the 
power switch of th^ . demagnetizeir in thfe ON 
position until the neon li^t becomes 1)right, 
then place the reel of tape on the rbllers. 

^ ^^ter the reel is placed on the rollers, rotate 
the reel three complete turns. After the turns 
are complete, slowly remove the reel from the 

^demagnetizer and release the power ^jswitch, 
sure that the power switch is NOT ireleased 
before removing the reeU ,If this is not done 
properly, a. loud swishing background noise will 
be heard when this reel is played bi^ck after it 
has been used for recording a^n. To complete 
this procedure of erasing, tha~ftqp>e^should"" 
remain in the demagnetizer approximately 10 
seconds, but in no case should it be left in the 
demagnetizer in excess of 15 seconds, 

SAFETY PRECAUTIONS 

Both the recorder and the demagnetizer 
employ voltages which are extremely dangerous 



if contacted by operating personnel, Operatjug 
personnel must at all times observe appUt?able 
safety regulations when using or worlong with 
this equipnfent. If the magnetic tape recorder 
is to be permanently located iti one spot, ground 
the chassis of the machine to a good earth 
connection. Because of the high voltage generated 
by the demagnetizer, it mustbe grounded, NEVER 
operat^ the demagnetizer without a proper ground. 
A rtVery, strong magnetic field is created by the 
twg; poles 6f the demagnetizer. Be careful not 
to place any delicate instrument close to this 
fieldX^ 

VOICE RECORDER-REPRODUCER 
RI>-379(^/UNH 

The magnetic tape recorder-reproducer, (fig, 
9-15), ;i:eferred to h^reaf^er as the unit, is an 
audiorfrequenoy, solid-state, magnetic-tape re- 
cording- system which can make simultaneous 
recordings of up to ten channels of audio infor- 
mation,. Information stored on the tape may be 
played back through the reproducer head at 
the recording site, or the tape may be removed 
and played back oh the separate reproducer 
RP-214(V)AJN, (See fig, 9-16,) 

The xmit contjains two identical tape transport 
assemblies, one of which is always kept in a 
standby condition, A fail-safe control tone is 
continuously recorded and reproduced at a level 
well below that of the desired voice recording. 
If the reproduce head fails to pick up this signal 
(such as, when the tape break^, recording is 
automatically switched from th^ operating trans- 
port to the standby transport. When this happens, 
a loud audio alarm activates at the recording 
site. This alarm can be extinguished only at the 
recording site, thus allowing the cause of the 
alarm to be corrected immediately, 
* 

A shorting tap generates a control signal 
when most of the tape has been used and this 
signal switches the recording, from the used-up 
transport to the standl?y transport. 

New tapSb may jsasily be loaded on the 
transports; whenever the recorded information 
is no longer required (normally ten days), the 
tape will autom^itioally be erased as it is used 
for making. Cnew recording. Any one of the 
ten channels oan be . indiyidually monitored on 
either of the two transports, A rotary switch 
allows the operator to monitor eittier the 




170 

17G 



^ Chapter 9— CONTROL TOWER EQUIPMENT 




201.240 

Figure 9~15, — Voice recorder- reproducer REH 
379(V)/UNH. 



incoming signal or the reproduced signal (which 
occurs approximately four Seconds after the 
recording i s made) . 

As previously stated, up to ten channels of 
data may be recorded. It i3 normal practice 
to use one of these channels to record an^ audio 
time announcement. This recorded tixli'e signal is 
displayed in DAYS-HOURS-MINUTES-SECONDS. 

For comjzfete operating instructions in tiq;)e 
handling and loading procedures, consult sectiOQ 
three of the RD-379(V)AJNH technical manual. 

VOICE REPRODUCER RP-214(V)/UN 

The magnetic tape reproducer is«a portable, 
audio-frequency, solid-state, magnetic tape re- 
producing machine with a lO-choonel capaUlity* 
This unit (see fig. 9-16) is able to reproduce 
any three channels simultaneously and monitor 
them on a loudspe^r or electrical headset. 
Normal playback speed is 15/32 ips. Fast-forward 
and rewind speed of ISO ips (minimum) enables 
cueing and searching for specific parts of t^^ 
recorded tape/ Searching for a portion of 
recorded information is extremely easy. All you 
need to know is the time that the incident 
happened and search for it by using the recorded 
time announcement displayed in the window 
located at the top of the reproducer. controls 
are located on two panels facing the operator. 

For col^plete operating instructions on tape 
handling and loading procedures, consult section 
three of RP-214(V)aJN technical nganual. 



^ WIND INDICATOR 

Wind direction and wind velocity indicators 
^ are mounted in the control tower <to provide 
controllers wi^th first-hand ^nd information in 
order to scifect the proper nmway to use during 
specified wind conditions. They provide a method 
for prompt issuance ctf wind directions and 
velocities to pilots by controllei^. Also^ the^ 
.Opntroller may note ^ a marked increase in 
— vdlooity, gusflness, or a wind shift that,\lf 
relayed immediately to the weather serinoe 
personnel, may be significant of ' impending or 
approaching w6ather changes. These instruments 
are of several, sizes and mounted in various 
ways in the tower. 

Normally, the meteordiogical instruments lo-** 
cafed in ihe tower are "slaves'' to the equipment 
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Figure 9-17.— ID-586AJMQ-5 wind direction and speed indicator. 
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Figure 9-18.-T.ID-1649/UM wind direction and 
speed indicator. 



in the meteorological office. The wind direction 
received in the weather office on the ''master 
set" is **true'' dir^tion. On the other hand, 
ibe directiobal instruments in the tower must be 
compensated for magnetic variation so that the 



controller reads "magnetic wind,'' which is 
" what he relays to the pilot. ^ 

Ftgure 9-17 illustrates the ID-586/UMQ-5 
-.wind direction and speed indicator whiX5h is 
installed in many Navy control towers. 

The wind indicator readings in the dontrol 
tower must be cofhpared with weather service 
readings at the beginning of each working day, 
keeping in mind that weather service direction 
is true and variation must be applied to obtain 
a corrept reading. If the wind Indicator is in 
errbr plus or minus 5 ciegrees in direction or 
5 knots in speed, weather service maintenance 
personnel must be notified so that corrective 
action can be taken. If the instrument is in 
erMr over 10 degrees or 10 knots, it is 
considered inoperative. 

Figure 9-18 shows the ID-1649/UM wind 
direction and speed indicator which is utilized 
in Navy control towers as well as in many naval 
radai? control facilities. 

* ALTIMETER Si rTING INDICATOR 

Jhe altimeter setting, Indicator is a special 
fotm of aneroid barometer so designed that 
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after installatiOQ ^and proper adjustment, the 
altimeter setting may be read directly from the 
scale of the instnunent. (See fig. 9-19.) The 
instrument is designed to indicate the altimeter 
setting when the elevation scale is set to the 
actual elevation of the instrument above sea 
level. The mechanism is enclosed in a sealed 
case with provision for the connection of a 
venting tub^s leadii^ to the outside free air. 

The altimeter setting indicator is the primary 
means of obtaining altimeter settings at terminal 
facilities. The altimeter setting indicator reading 
must be compared with the official altimeter 
setting oflra-^^eather service between 0800 
and 0900 (local time) each day. If there is an 
error in the instnunent of 0.02 but less than 
0.04 inch, the correction factor is written on 
the face of the instrument for application to 
readings issued until weather service maintenance 
personnel can check the instrument. If the erjror 
exceeds .04 inch, the instrument is considered 
inoperative. In both cases, maintenance personnel 
must be advised immediately. If the average 
windspeed is in excess of 40 knots at the time 
a correction factor is determined, the previpusly 
determined correction factor must be used vu^til 
the average windspeed is less .than 40 knots. 

Figure 9*20 is a digital- type altimeter setting 
indicator that displays the ctirrent altimeter 
setting in 4 digits and is illuminated for ease 
of viewing. / 




'P. 
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Figure 9-19.— Altimeter setting indicator. 
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Figure 9*- 20. —Digital altimeter setting indicator. 



Initially the altimeter setting is obtained from 
a direct reading indicator (fig. 9-19) which may 
be located in a remote location such as a radar 
control room or the weather service office. 
This altimeter setting is then set into the master 
altimeter setting control panel (fig. 9-21) by 
adjusting the control- knobs to. the appropriate 
setting. 

With this data set on the master control panel, 
.display to all of the digital-type altimeter setting 
indicators is automatically, accomplished. (See 
fig. 9-20.) . . / . 



PORTABLE TRAFFIC LIGHT . 

The portable traffic light is used to control 
the movement of personnel and vehicles, on 
the landing area and the landings and takeofifs 
of aircraft not equipped "with radio. It is a" 
directive light which emits .an intense, narrow 
beam* Signals from the light are readily 
discernible to the .pilot of any aircraft visible 
tO'tbe to;wer operator. 
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Figure 9-21"»-^ Altimeter setting control panel* 



"The portable traffic light most commonly 
used (fig* 9-22) consists of a mica composition 
case, a reflector mounted Inside at the back* a 
mechamism for controlling a choice of three 
different colored li^ts, and a socket for a 
light bulb* The light selector mechanism consists 
. ^of two- filters, one red and^one green, raounted 
vertically on two arm^ that extend ^into a 
horizontal position from the front to thf back, 
ThQse arms are connected to the li^t selector 
handle underneath the * case, thus enabling the 
operator to , select the appropriate color. In 
addition, the selector handle aids in aiming the 
li^t. By turning this handle fully clockwise, 
the red filter is in place, giving a red light; 
fully counterclockwise puts the green filter 
in place* 

The intermediate poeiition, in which neither 
filter is in place 1(both at the side of the case), 
produces ',the clear or white light* The switch 
that controls the light is in a pistol-typie grip 
located to,ward the rear of the light underneath 
the case* The switch is a spring-loaded toggle 
switch that iEiUtomatically opens the circuit when 
released* This feature enaisles the operator to 
flash the selected color or to hold the toggle 
switch down when ft steady color fs desired* 
The portable traffic light is normally installed 
^ in .control towers from overhead by mean^ of a 
*<?abie on ptdleys and counterbalanced by weightef* 
'^^i^^V^ ^^^/l^ 'Within reACh for the 
contnler*s IWjj m Mi and in an out-of-the«»way 
positiM.yheii^fll^&use 

• 

The Air .Controlman should be thoroughly 
familiar with the- limitations of the traffic 
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Figure 9-22*— Portable traffic control light* ^ 



control lighti and evaluate its capabilities in 
connection with its use* The traffic control 
light has a range of 15 miles at night and 10 
miles during daylight hours. It has the following 
advantages: 

1* Requires no radio equipment in the aircraft; 
therefore, all aircraft can be controlled whether 
or not they possess a radio* ' 

2* Provides an emergency method of control 
in event of radio failujre — either in the tower or 
the aircraft* 
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It has the following disadv^tages: 

1« Tbe pilot may not be looking at the control 
tower at the time, a signal is directed toward him, 

2. The infonnraon transmitted by a lig^t 
signal is limitQ ^jtX)n e may transmit only an 
ai^roval or disapproval cS t^ pilot's anticipated 
actions to him since no explanatory or supple* 
mentary information can be transmitted* 

The traffic ccmtrol lig^t is fUghfr-checked at 
a distance of three miles around the airport 
at tbe lowest traffic pattern_altitude. On the 
ground it must be clearly visible to tbe 
extremities of use. 

The meaning of the traffic control lig^t 
(Signals are referred to in chapter 11> figure 11-2 
and table ll-l. 
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Figure 9-24«— .Direct-reading clock. 

Figure 9-23 is an, illustration of one of the 
newer type traffic control lights. Operating 
principle's for this signal light are basically the 
same as for thei^one {Previously described* 
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Figure 9«23,^ Portable signal light gun. 



CLOCKS 

Two basic types of clocks may be found in 
the control tower: the large 12-hour wall clock, 
or the small direct-reading counter-type clock 
in both the 12-hour and 24-hour version, which 
also has a quarter-minute drum, (See fig* 9-24,) 
Some stations have a date-time stamp clock 
which is most useful for maintaining - exact 
records of the time occurfence^-of events. 
Regardless of ' what type of timing device is 
utilized, it must be kept accurate at all times. 

One of the newer type clock display units 
is shown in figure 9-25« 

This type of time indicator is remotely 
controlled by^ receiving an input from a master 
clock which can be located within the ATC 
faoiUty building, . - 

The time is displayed on the indicator 
hours, minutes, and quarter minutes and is 
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Illuminated in^the same maimer as the digital- 
type altimeter setting indicator. 

Time checks are, obtained from a reliable 
source, and corrections to the master clock are 
made as necessary. 



NAVAID MONITORS 

A malfunction of navald equipment could 
place a pilot in a critical 'position; therefore, 
it is necessary that some automatic meatis be 
provided for continuously checking a navaid 
system. 

Normally* the control tower is responsible for 
^ monitoring navaids at an air station* This is 
accomplished by electronic navaid monitoring, 
devices located ili' the tower. Most monitor 
equipment is similar in that it provides both 
a lig^t and an aural alarm to indicate that a 
particular navaid is malfunctioning. Some monitor 
equipment provides for an automatic change-over 



to standby navaid equipment when the main 
system has failed. Other^^.,ec[uipment requires 
that the standby equipment, be '^dialed'' on» 
which is a method similar to dialing a telephone 
with certain codes being dialed fol: certain 
functions. 

When an alarm system of a navaid monitoring 
device goes off, the Air Controlman on duty 
in the tower should attempt to get the standby 
equ^ment in operation, if not automatic* Then 
he should notify the technician responsible for 
maintenance of tb^ navaid equipment to provide 
for rapid repairs. 

If the navaid has to be st^ut down^ or« is 
unreliable, control tower personnel 'should 
immediately notify the appropriate persons or 
facilities, which are determined locally. These 
generally include the duty section leader, the 
appropriate duty officer, the technician who will 
'repair the equipment, the associated approach 
control if not located in the tower, and the 
ARTCC in whose area of responsibility the 
station is located. ^ 

Figure 9-26 is an e^jfample of an air traffic 
control console for monitoring navaids. Basically 
the AN/GSA-35 in hgure 9-26 provides facilities 
to perform the following functions: 

1. Monitor and display the status of TAG AN, 
VQR, and^UHF HOMER transmitters at remote 
locations. 

2. Establish voice conamunications between 
the console and the remote location. 

3. Provide manual control of TACAN, VCR, 
and UHF HOMER transmitters, using the tele- 
phone dial.' 

4. Provide a visual and au^^al alarm should 
• failure occur at the transmitter location. 

5. Voice modulate the VOR and UHF HOMER 
transmitters. 

6. Shut down or restore to operation any, 
or all, of the transmitters at the transmitter^ 
locations. 

The control panel on the AN/GSA-B5 is 
divided into four modular subpanels. Three of 
the subpanels contiain the necessary switches 
and lamps to control and monitojT a particular 
navaid transmitter. The subpanel on the left ^ 
of the console is a dial control panel which 
is used in conJimCtion with the other subpanels 
to perform the required functions. 

Wliere an indication of navaid status is 
required at positions other than the location 
of the main console, a remote indicator illustrated 
ilEi figure 9-27 may be installed to pro^Hde a 
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lights and is normally set to operate when the 
tower operator selects step three, four, or five 
on his rtmway brightness^control paneU RVR is 
an instruinentally derived value that represents 
the horizontal distance a pilot will see down 
the runway from the approach eadrilVR may be 
u^d by the iower, in lieu of the reported 
visibility by the. bbserver',^ in .the approval of 
straight-in instrument approach procedures, and 
takeoff minimums^ ^ * 

THEORY OF OPERATION 

The transmissometer AN/GMQ-10 provides 
data for the computation of Rim way Visual Range 
(RVR), llie transmissometer supplies light 
transmittance signals in the form of pulse rates. 
These pulse rates are transmitted to the RVR 
converter where they are correlated with the 
empirically obtained RVR data encoded therein. 
The corresponding RVR value is then displayed 
by the RVR displays once every minute. 

The system is designed to convert the transmit- 
tance pulse rates to their corresponding RVR 
values with a high degree of accuracy. They 
are based on a 500-foot b'aseline between the 
transmissometer prdjectoii and receiver. 

The RVR values are displayed digitally (see 
fig, 9-28)' in increments of 200 fe§t ranging from 
1,000 to 6,000 feet. Values less than 1,000 and 
greater than 6,000 feet are displayed as 800 feet 
and 6,200 feet, respectively. Actually, the RVR 
values are displayed as two-digit numbers which 
should be multiplied' by a factor of 100 in 
order to obtain the correct reading. When the 
equipment is tested or the rtmway lights are 
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Figure 9-26, — .AN/GSA-35 air traffic control 
ccfhsole. 



slave indication from the main console. The 
navaid descriptions on the left side of the remote 
indicator are lighted continuously, £md the' 
adjacent OFF Js lighted when that particular 
navaid goes off the air. 



RUNWAY VISUAL RANGE 
(RVR) INDICATOR 

The RVR (transmissometer) system works in 
conjunction with the operation of the runway 
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Figure 9-27. — Remote navaid status 
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Figure 9-28.— Runway visual range indicator. 
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, OFF, the red light indicator on the display panel 
' is ON. Consequently, the displayed values Should 
not be accepted as true values of RVR. 

DIGITAL DISPLAY INDICATOR 

4 

The Digital Display Indicator , can be rack- 
mounted or placed on a desk top for convenience 
of the observer. It is also complexly enclosed 
for protection against foreign objects. All 
controls are located on ti}e front panel. Inter- 
connection of the converter and display is made 
in the rear. The front panel controls are shown 
infigure 9-28 and perform the following functions: 

1. ON-OFF-TEST switch. Applies ac power 
to unit in TEST position or in ON position when 
RVR Converter is turned on. 

2. TEST or RtJNWAY LIGHT$0FF Indicator. 
Illuminated indicator informs operator that 
equipment is either .in a test condition or that 
no RVR curve for runway lighting has been 
selected. « 

3. BRIGHTNESS control. Adjusts the bright- 
ness of the RVR display. 

Make sure 4hat all cables are connected 
properly. Turn the BRIGHTNESS knob fully 
clockwise. The display screen should now 
be illuminated. The observer should wait 2 
minutes before observirfg the dfspTayed digits. 



TOWER BRIGHT RADAR DISPLAY 



letters of the notnenclature and the model 
number. The BRITE-1 system was designed for 
use in control towers by* the local controller. 
The volume of traffic in the terminal area 
has increased to the point where it has become 
difficult to rely only on visual control of traffic 
in the vicinity of major airports. Factors which 
serve as a b£ sis for this problem and contribute 
directly to the^ requirement are varying visibility 
conditions, a ,wide range of approach speeds, 
and larger, airport landing arpas. It is the 
responsibility of the local controller to accurately 
sequence arriving VFR traffic with IFR arrivals, 
provide separation between IFR departures and 
IFR arrival^ and successive IFR departure's. 
He niay slsq be responsible for providing separa- 
tion between successive IFK arrivals inside 
the final approach fix. In the interest of efficiency, 
he must also take full advantage of minimum 
separatioiTin releasing departing alxcraft while 
maintaining a proper margin of safety. Jo 
effectively assist the local controller, a radar 
display is needed which is suitable in the varying 
light conditions existing in the tower calk ^This 
display system will operate with inputs from the 
surveillance radar systems available to the 
ATC facility. 
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The Bright RADAR Indicator- Tower Equip- 
ment, Model 1 is commonly referred to as 
BRlTB-1, a term derived from the initial 
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The BRITE-1 offers sufficient control and 
adjustment capability to provide complete use 
of the Air Surveillance Radar (ASR) capability 
, and haS the resolution and accuracy so that 
normal radar separation can be sustained 
between IFR departures and IFR arrivals, 
suc;:5essive IFR departures, and at certain 
locations for successive arrivals inside the final 
^ approach fix. The display system is compact 
^ and capable of different mounting' arrangements 
^ to permit installations in limited space and 
varied tower configurations. (See fig. 9-29;) 
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CONTROL PANEL 




TV DISPLAY 



Figure 9-30.— Isometric view of BRITE-1* 
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BASIC PRINCIPLES OF OPERATION 



Refer to figure 9-30 for tfie following 
discussion. The BRITE-1 system is composed 
of five baisic components* These include the 



TV Display Unit and the B^mote Control Panol 
which are located in the tower oab and the Plan 
• Position^ Indicator (PPI), TV Camera and 
Maintenance Control Panel loGated in the 
e^ipment room* The PPI receives radar infer* 
ihation from the surveillance radar and^aaants 
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Figure 9-31. r- Remote control panel. 



it on a 5-inch Cathode-Ray Tube (CRT) as a 
PH presentation similar to the. presentation 
seen on an ASR indicator. The TV camera is 
positioned at the proper distance to focus the 
light from the CRT onto the face of a vidicon 
tube, (camera tube) which converts the light 
Into TV video. This TV video ie transmitted 
via coaxial cable to the TV display unit in the 
tower cab and presented on the 12-inch scope. 

XV DISPLAY UNIT 

Hi^ront of the TV display as shown In figure 
9-29 cofltains the CRT bezel, power on-off 
switch, FOCUS, BRIGHTNESS, and CONTRAST 
controls. The rear of the unit contains a switch 
iOT local or remote operation, two indicating 
txB6Bf and maintenknce related connectors. 
The LOCAL-REMOTE switch on the back of the 
display unit affects the BRIGHTNESS and- 
CONTRAST controls only. This switch, in the 
LOCA;^ position, enables the operator to make 
adjustments in the brightness and/or contrast 
levels jasing the control knobs on the front of 
the TV display unit. NVhen the switch is placed 
in the REMOTE position, the adjustments must 



be made from the operator's remote control 
panel. (See fig. 9-31.) 

The FOCUS control feature also located on 
the front of the TV display unit cannot be 
''remoted" to any other location.' It can alter 
the definition'' of the Image being dispKiyed but 
not beyond that which is established on the 
PPI and TV camera in. the equipment room. 
Controllers should makff no attempt to m^ 
focus adjustments since this is a maintenance 
functl6n. 

REMOTE CONTROL PANEL 

The remote control -is designed to^ be 
operated eUber on a desk top or rejess^d In a 
control console. (See fig. 9-31.) Thtf contrj^ 
panel is w edge-lighted plastic panel consieWng 
of a black surface engraved In translucent white 
letters which are illuminated for night viewing 
from' eij^t removable recessed panel lamps. 
Light is transmitted fi'om the panel lamps at 
the edges of the plastic surrounding the lamps 
througjiout the body of the plastic and to the 
edges of the engraved lettering. A pandl lig^i^ 
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control is provided to vary the intensity of the 
illumination of the -lettering, 

OPERATING INSTRUCTIONS 

The operation of the BRITE-1 system is 
limited to the operation, of the remote control 
panel as shown in figure 9-31, Perform the 
following procedural steps for the operation o£ 
the BRITE-1 system: 

♦ 1. Adjust display BRIGHTNESS control until 
the raster (horizontal |)attem of scanning lines) 
is just visible on the CRT. 

2. Adjust CONTRAST control until noise is 
visible on the CRT* 

3. - Set RANGE ^SELECTOR switch to the 
desired rcuige as follows: • 



RANGE MARKS 

2 NM range marks 
2 NM rangQ marks 
5 NM i;ange marks 
5 NM range marks 
5 NM range marks 



RANGE SCALES 

6 NM range 
10 NM rangd 
20 NM range 
30 NM range 
60 NM range 

4. Adjust RANGE MARK INTENSITY control 
until the range marks are just visible, ox at 
the desired level. 

5. Adjust MAP VIDEO GAft^ control until 
the video map, is just visible, or at the desired 
level. 

6. Adjust Moving Target Indicator (MTI)/ 
NORMAL GATE ADJUST control fully clockwise. 

7. Adjust MTl/NORMAL VIDEO GAlNjpntrol 
until target appears and is stored on the display 
for the desired time. v 

8. Adjust BACKGROUND VIDEO contrbl until 
the amount of normal video superimposed on 
the, MTI presentation is the desired level , for 
a backg]{;;ound 'Signal. 

9. Repeat process in step 7 to adjust BEACON 
VIDi^O GAIN. AlsQ ai licable to SPARE VIDEO' 
GAIN control if this channel is in use. 

10. Set DEC ENTER-CENTER switch to DE- 
CENTER if an off-centered display is desired. 

11. Depress and adjust the N-S knd/or E-\V 
DECENJER controls to move the sweep origin 
to the desired location. 

12. Depress ERASE button to clear display 
of lindesired target trail information. 

13. Adjust panel light to desired level. 



OPERATING MAINTENANCE 

The air traffic conlrol tower is a primary 
link in the air (jontrOl system. Peak efficiency 
can only be maintained by ensuring that all 
electric and electronic equipment is functioning 
at all times. Outa^ft of power and malfunction 
of equipment will happen from time to time. 
Equipment performance checks and constant 
visual inspections of the tower equipments are 
necessary. 

A good practice to follow is for each section, 
as it relieves 'the watch, to utilize, some form 
of checkoff list. These checkoff lists should 
be completed as soon as possible (traffic condi-* 
tions permitting) after going on watch. The list 
can be ejqpanded or shortened as conditions 
warrant at any locality. Any malfunctions should 
be immediately brought to the attention of tiie 
electronics technicians normally assigned to tiie 
tower, tender no circumstances should a tower 
, operator tamper with the adjustments, repair, or 
maiHlenance of the control tower equipment. 

Another 'good practice to follow is to make 
periodic visual inspections of all the tower 
equipment. This can be accomplished during 
periods when traffic is light, and can be 
done in a matter of minutes. Any control tower 
equipment out of adjustment or otherwise in- 
operative creates hardships for yourself and 
your shipmates. 

« 

The maintenance, general appearance, and 
condition of the tower and equipment, including 
furniture and cleanliness of spaces, reflect 
directiy upon the attitude and spirit of the 
personnel assigned. Generally, everyone has 
an area of responsibility under the wt^tch 
supervisor or section leader. As with any task 
you are assigned, your actions and attitude 
toward menial tasks ar6 making impressions 
on your senior petty officers, and willingness 
to cooperate and do a good job will not go 
unnoticed. Most towers require that certain 
cleaning functions must be completed prior to the 
change of watches; while details such as window 
washing arcr^ielrformed less frequently. Remem- ' 
ber that towers are filled with valuable electridtd 
and electronic equipment that must be kept clean 
and ^ free of dust to perform at peak efficiency. 
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CHAPTER 10 



AIRPORT TRAFFIC CONTROL AND AIRFIELD 



EQUIP|y(ENT 



AIRPORT LAYOUT 



The Air Controlman must have & thorough 
knowledge of tbe airport layout, airfield markings, 
and airfield lighting equipment to effectively 
control traffic on and in the vicinity of the 
airport. 

SELECTION OF SITE 

Why did' tbe Wright brothers Journey from 
Ohio to Kitty Hawk, North Carolina, to conduct 
their early tests? They were selecting a site, 
and for a very good reason. Their primary 
concern in tbe selection of a site was the 
prevailing wind conditions. They knew from 
earlier e3q)erimeiits that their fragile and 
somewhat low-powered craft needed the advantage 
of a steady wind to become airborne. Tbe eiVa 
at Kitty Hawk offered such an advantage. 

In the early days of aviation a smooth field 
at the edge of town served quite adequately as 
an airport. Then, as aircraft became heavier 
and faster, and with the advent of instrument 
flying, bigger -and more elaborate facilities had 
to be constructed. airport of today is much 
more complex than in the past, and many factors 
must be considered in selecting a site. Some of 
tbe major factors are adequate area, accessi- 
bility, weather conditions, and teii^alui 

Adequate Area 

The site selected must afford a sufficient 
and suitable area for tbe required airport 
facilities* In the past years of aviation jit was 
extremely difficult to aocurately predict the 
rapid growth of aviation; Hii^r performance 
aircraft and the great volume of iir traffic 
that griftw so last caused some airport areas 
to become inadequate 'very quickly. To add to 
the problem, cities and towns grew outward to 
meet tbe mirport area* In pligniing the modem 



airport, careful consideration should be given 
to possible e?q)ansion in the future. 

Accessibility 

Another aim of site selection is to ensure 
that/ adequate supply routes are available either 
by land, water, or by air. Railroads and 
surrouncUng highways naturally simplify the 
supply problem. When an airport Js planned to 
serve a metropolitan area, it is necessary to 
locate the airgort where it is easily accessible 
to the city and still does not create a hazard 
in the congested areas. 

Many Navy airports exist for the primary 
purpose of supporting the fleet. To best serve 
.this need they must be easily accessible. Their 
easy accessibility contributes not only economi- 
cally, but to the combat readiness of fleet units. 

Weather Conditions ^ 

V 

^ Prevailing weather conditions should also be 
considered. By checking past National Weather 
Service records of the area, future weather 
conditions can be predicted- rather accurately. 
From an operational standpoint, some things 
to consider are the frequency, severity, and 
persistence of wind, fog, snow, and rainfall. 
Additional items to be considered are the need 
for snow rem^al equipment, number and;|type 
of instrum^STlanding aids, and elaborate drainage 
In areas of heavy rainfall. These 
greatly in the cost of construction 
of any airport. 



constructi 
factPrs fi 
and malnten 



ice 



Terrain 



A site wltft favorable topography is one 
located on hlg\ ground with e^icient slqpe 
for natural draJbage and a relnnably level 
surface. Rou^^ \r billy terrain can easily 
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become, hazardous to low-flying aircraft operating 
from an airport. In addition, rugged terrain can 
increase considerably the cost of construction. 

The proposed area should bie flight-tested 
for planning approaches to future runways. 
Special attention should be given to the possi- 
bility of shifting wind, downdrafts, and the 
presence of air eddies that may affect these 
approachem. From ^ these tests it may even be 
determined that the^ proposed site is not a 
' suitable one, - [ 



FACILITIES 



•Throughout the development and construction 
of airports, facilities have become more standard 
in the Navy. In keeping with this standardization, 
further studies of considerable "scope and 
magnitude are presently underway due toprogress 
in the development >Qf aircraft and related 
installations. The facilities aboard any military 
alrpdh are many and varied* The Air Control- 
man must keep abreast of airport advances 
and the facilities that are availa'ble in order 
that he may properly handle and e^qpedite air 
traffic, , . , 



Runways ^ 



7 



A runway is that portion of the landing 
area, usually paved, upon which aircraft actually 
land and takeoff, Rui^ay pavement is designed 
to meet rigid i^cifications under certain condi- 
tions and to resist blasts and fuel spillage. 
The number and orientation of runways are 
determined from an analysis of wind and other 
pertinent data. 

Many variabfes must be considered; such 
as the number of taxiways required, types of 
instrument approaches available, typ€^ aircraft 
operations, etc. When more than one runway is 
considered, for an airifcrt, the primary runway 
is determined by the direction of maximujn wihd 
coverage (prevaiUng wind) to facilitate ladings 
and takeoff s ipto the wind. The secondidW and 
subsequent runways are oriented to provideHto 
greatest overall wind coverage. This plan ft 
generally the most widely followed. However, 
adjustments may be required for siurroimdirig 
developments, local terrain features, excessive 
construction problems, or alignment, of an 
instrument runwuy to suit all weather conditions. 
At airports where the volume of traffic would 



be restricted by the availability of only , one 
ri^Avay, parallel runways may be incorporated 
either in the original design or added later as 
necessary • 

Factors which determine the length of the 
primary runway are the elevation of the field, 
nl^an maximum temperature, and the principal 
types of aircraft that will be operated from the 
fleld. 

Runway length requirements are as follows: 

Primary (Prop) 8,000 feet 

Primary (Jet) 10,000 feet 

Secondary runway . , , 8,000 f^et 

Test facility 14,000 feet 

Runway widths are normally 200 feet. 

It is realized that some of the Navy's airports 
do not currently meet the preceding standiardSj. 
but it is anticipated that future tfonsti^ctitOn 
and modernization of existing facilities will 
meet these requirements. ^ 

Runway Overrun Areas ^ 

These areas *re-*usually unpaved, relatively 
smooth areas which extend beyond the ends of 
runways, A portion df this area is copstructed 
of selected materials, compacted and stabilized. 
This stabilized area is essentially an extension 
of the runway. The primary purpose of this strip 
is to provide a reasonably effective deceleration 
area for aborting .or overshooting aircraft. This 
area may also serve as to emergency all-weather 
access for fire^ighting, crash, and rescue 
equipment. Provisions are made at the upwind 
end of takeoff runways for a crash stfip which is 
an extension * beyond the overrun area. Takeoff 
runways are ihose runways whose takeoff usage 
exceeds 40 percent of total takeoffs. All ob- 
structions are removed, and ditches, gullies, 
and embankments are leveled off into the general 
profile of the extended centerline oftbenmway 
to minimize damage to aircraft. i 

Some runway^^ve paved overftms, andltha 
arei is marked with yellow chet^rons across 
the area. With this type marking, it becomes a 
nontouchdown area. At some station^ these areas 
are called blast pavements, used primarily to 
prevent lafosibn of runway ends from propeller 
and Jet blast. They are usually made of highway 
paving material and do not have'jnjmuty-bei^ring 
strength. 
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stom€, gravel. or similar 
m'aterial of contrasting 

COLOR . 



12" 



0" 
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rigure lO-l*— Wind indicator (wind tee). 



Ttxlways ' , 

A taxiway ii^^ specially prepared area» or 
lane» ai^r which aizpratt usually operate under 
their '^^t^Tpower toi tmd from jbhe landing and 
parking lUJeas. Ta^fi^ays are normally con** 
structed tp the same ,8pecifi cations as the runways 
except for dlznensiods* A warxnup area» usually 
an expanded portion of the taxlway adjacent to 
the end of the runway, is used for aircraft 
holdingt engine wafmops; and checking aircraft 
instruments and radio equipment. In any event» 
the w&nnup area must be of sufficient dimensions 
to permit aircraft to hold at least 175 feet 
clear of the runway in use. ^ 

Parking AreacT 

These are hard-surfaced areas loca^d ip 
the vicinity, of hangers for the purpose of 
parklngt 0ervicing» and loading aircraft. They 
are . connected to the runways py taxiwayst and 
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normally padeyes are sunk into, the surface for 
tying down aircraft during storm conditions. 

Wind Indicators 

Wind toesi tetrahedronsi and wind cones are 
classified as wind indicators and need not be 
controllable when so used. The wind tee (fig. 
10-1) is used as a navigational aid. It is lighted 
to provide continuous * day and night indication 
of wind direction. The winci^ tee is capable of 
swinging in a 360-degpree circle, subject only 
to the wind. The wind tee is located as near as 
practicable to the center of the nmway layout 
configuration. It shall be sufficiently remote 
from large structures to give a true wind 
direction. Because of Ais size and weight, the 
wind tee shall not be located where it will present^ 
a possible obstruction hazard to flight operations* 

The wind tee is similar in i)utlinelO'7i^mall 
aircraft. It is mountea*on a pedestal andSvill 
weathercock into the wind, thereby indicating the 
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wind direction. This free swRiging characteristic 
affords the pilot a visxial presentation of the 
exact direction from which the wind is blowing. 
If the tee is not aligned perfecUy with the 
runway being used, the pUot knows that he has 
to conapensate his landing for a crosswind — the 
amount of compensation being roughly judged 
itdtn the angle the tee is deviating from the 
centerline of the landing ninway. Also, while 
"taking off it is .e>g)edient for the pUot to have 
this same information. ^ 

Xhe wind tee body and base shall be painted 
solid chrome yellow and lighted with thirty 
green li^ts to^form a **T'' when viewed from 
the air, A contrasting backgroimd {a 100-foot 
ciftular background) consisting of crushed stone, * 
gravel, or sJnUlar material shall be used to 
retard^ the growth . of vegetation, and sprjiy- 
painted to provide a sharp contrast to the wind 
tee coloring, 

* The tetrahedron is the largest of the wind 
indicators. The ideal location for thi^ indicator 
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Figure 10-2.— Wind indicator (tetrahedron). 



201.136 

Figure 10-3.— Wind indicator (wind cone). ^ 



is at a site easily visible from the ends of all 
runways. A 100-foot circular background of 
contrasting color, under the tetrahedron, in- 
creases the visibility' of this indicator 
tremendously. 

The teitrahedron is outlined at ni|:ht by green ' 
lightis on the starboard side and red lights on the 
port side, with green lights along the central 
ridge and spar. (See fig. 10-2.) Tetrahedron 
lights flashing between stmset and sunrise ' 
indicate that the 'ground visibility is less than 
3 miles or^ the ceiling is less than 1,000 feet, 
or both. Normally, when this condition exists, 
VFR operations are suspended and IFR operations 
placed into effect. 

Wind cones are normally installed at the 
approach end of all' runways and profldef^&'the 
pilot with wind data for" tb^t particul^ar^'point on 
the airport. (See fig. 10-3.) * '^^'^ 
t» 

The wind cone Has the appearance of a large 
stocking minus the foot. It is made of light, 
durable fabric and is seaured to a mast by 
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mean8'*o£ a swivel on the hoop at the large end. 
Air in motion passing throu^. the wind cone 
aligns the wind cone with the wind to indicate 
the direction from which the wind is blowing. 
The wind cone has an advantage over the wind 
tee in that besides indicating the direction, it 
also gives an approximation of wind velocity. ^ 
The velocity of the surface wind can be " 
approximated by comparing the angle of the wind 
cone in its relation to the gro\uid. The wind cone 
will stand out ^aarallel .with the ground when the 
wind is 15 to 20 Idiots. (A steady wind greater 
t bffr^ 20 knots will give the same indication; 
hence, caution must be exercised if the wind cone 
is the only available reference.) A gusty wind 
is intJicatdd vyhqn the windcone alternately rises 
and falls rapidly. A calm wind is indicated 
when the- wind cone hangs limply at the mast. 
Gusty, pHiffing wind is denoted by the wind cone 
swinging from side to side and rising and falling. 

The type of fabric from which the wind cone 
is construpted determines to a great extent how 
higb it Will rise in a given wind velocity. Thus, 
the fabric should be a standard type for all 
wind cone construction in order for consistent 
approximations of wind velocities to be made. 
The wind cone may be limited for nighttime use. 

Mat Facilities 

The mat is a large, hard-siirfaced area 
u^ally Ipcated near the center of the, field or 
at a common intersection of nmways. It is 
often us^d for the operation of small aircraft 
and facilitates the taking off and landing, of , 
several aircraft at the. same time. The mats 
is especially useful where pilot training is beln*g 
conducted. Load limits of, mat areas are, often 
less than the regular runWays; therefore, Air. 
Controlmen assigned to fields which have these 
facilities should *be aware of their load 
limitations. * ^ ^ 

Compass Calibration Pad " , 

An aircraft compass calibration pad is a 
paved area in a magnetically quiet area ,where 
the aircraft compass is calibrated. There are 
' two types of calibration pads; 

1. Type I is used with, the magnetic compass 
calibration set. ' . 

2. Type II includes a compass rose and 
turntable and may be ueed either with or without 
the compalis calibration set. 



Either pad handles one aircraft at a time. 
A ifiinimXim of one pad is provided at each 
station; however, additional pads may be required 
based on local demand. The Ume required to 
calibrate one aircraft compass uiing the magnetic 
compasfi calibration set is two hours. When a 
Type II 'compass calibr^on pffd is used without 
the maguetic compass calibration set, the time 
require^ is one hour. 

The surface is marked every 15 degrees 
to indicate magnetic bearings beginning with 
magnetic north. The taidway to the compass 
rose is generally placed perpendicular^ to the 
taxiway with the least traffic. All metal used 
in the construction is either brass or bronze 
because 'it will not affect 'magnetic instruments. 
Other metal objects should be , kept clear of the 
area when the. compass rose, is in use. In 
calibrating an aircraft compass, all electrical 
equipment is turned on and the engines kept 
running to simulate a^al fll^t conditions. 

AIRFIELD PAVEMENT MARKING 

Runway Markings : 

Runway niunbers which -appear near the 
approach end of all runways indicate the magnetic 
heading of the runway. The nimiber assigned^ 
a runway is one^tenth of the magnetic comnass 
reading to the nearest whole number. This ^ 
means that when a pilot lands toward the South 
with a compass reading of 168 degrees, he will 
be landing on runway 17. (If the last figure is 
5 or more, select the* next higher 10-degree 
increment.) In this example the nearest whole 
number is 170 degrees; so, by dropping the ~ 
zero from 170 degrees the figure 17 is produced. 
This nimaber will appear oft the approach end 
of the rxmway. / 

If the inbound magnetic beading of a runway 
is less than 100 degrees, such as 070, 080, 090, 
etc./ the first zero apii thi) last ^,ro are 
dropped, resulting in j^tinways nimibered 7, 8, 
' and 9. (Seq fig. 10-4.) 

At airports using/multiple parallel runways 
L indicates left, R indicates n^t, and C indicates 
cejiter. All numb^s and letters, are painted 
retroreflective wt 

The runway ycenterline marking shfi|,ll be a 
broken line with 120-foot dashes and 80-foot 
blank spaces. /The teilnimima width of the blasic 
runway centexllne marking shall be one foot. 
The minimi^ width pf the instrument runway 
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centerline and the precision approach cent^rline 
marking shall be three feet, and the color shall 
be retroreflective white. (See fig. 10-4.) At 
intersecting runways, the runway marking pf the 
highest precedence shall be displayed, aijd the 
other runway markings shall be int€irrupted. 
The following is ttie order of prece'dence: 



runwajs less than 200 feet wide, the threshold 
markings shall cover the width of the runway 
less 20 feet on both sides. Runways more than 
'200 feet wide shall have additional threshold 
stripes,, still allowing 20 feet on bojth sides of 
the runway. Tlit r^lor for all tl^eshold markings 
shall be retroreflective white. 



1. All-weather runway ' 

2. Instrument runway 

3. Basic runway. 

To aid further in takeoff and landing guidance, 
there fixe runway side stripes on the precision 
runwa>. The painting spec^ications are the same 
as the centerline except that the side stripes 
are solid instead of broken. (See fig. 10-4.) 
At intersections of two or more runways, the 
side stripes are continued on one runway only. 
Precedence for the continuous side strip is 
given to the primary runway. 

RUNW AY ^ THRESHOLD MARKINGS. - Run- 
ways 200 feet wide shall have ten stripes, each 
12 feet wide by 150 feet long, separated by 3 
feet except the middle space, which will be 
16 *feet between stripes. (See fig. 10-4.) For 



DISPLACED RUNWAY THRESHOLD MARK- 
INGS.— A displaced threshold is a threshold 
' that is not at the beginning of the full strength 
runway pavement. Speciul markings are specified 
as follows. (See fig. 10-5.) Arrows 120 feet 
fbng with 80-foot spacing between arrows shall 
be painted on the unused end of the runway 
pavement pointing to the displaced threshold 
maj;;kings. The color shall be retroreflective 
white. Other markings applicable to the type of 
runway will be placed on the usable side of the 
threshold markings. 

Runway distance markers shall be positioned 
on each side qf the runway to inform pilotss)f 
the distance remaining on the runway in thousands 
of feet. Markers on the side of the runway shall 
be so located with respect t9 their companion 
maAers on the opposite side. These markers 
shall be at right anglfes to the runway centerline. 
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Figure 10M«— Rxmway markings. 
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INSTRUMENT AND PRECISION APPROACH RUNWAY , 
Figure 10-5.— .Displaced runway threshold markings. 
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The first markers shall be at 1,000 feet from 
the ends of the runway with the intervening ^ 
markers at l.OOO^foot intervali^ toward the ^ 
midpoint of ^ the runway; If the runway's lengt^ 
i& In excess of evenf thousands of feet, and the 
distance between the two midpoint markers Is 
less than seven hundred feet, one of the distance 
marker^ shall be omitted. 

All markers shall be located with the nearest- 
edge 25 feet outboaQrd from the edge of the full 
strength .portion ' of ths runway, .and always 
opposite a runway edge light. ^'l^arkerp which 
fall within 25 feet of an intersecting runway or 
taxlway pavement shall be omitted. 

At some locations there/ are markings that 
are^xiaed for a specific .purpose* One most 
common is an* area used fo^ field carrier 
landing practice (FCLP)/ In this Instance an 
area, is painted to simulate an aircraft carrier 
deckl Stations Involved ' In testing jiew or . 
modified aircraft sometimes require special 
markings in the course of conducting various 
tests. Fields that are us^d, primarily for pilot 
training may have certain markings arranged 
to better accomplish' this task. 

Large signs .arie Installed on both sides of 
the nmway to mark the location of arresting 
gear (discussed 4'ater th this chapter). The signs 
are large (l^fiP ;long)* yellow plexiglass arrows 
with white letters on a black background. The 
signs are limited. (See fig. 10-6.) 



YELLOW 
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Figure 10-6.— Arresting gear signs. 
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Taxiway Markings 

Taxiway centerline stripes, like runway mark- 
ings,, give visual aid to pilots. A noticeable 
difference between nmway and taxiway njarkings 
is that white 'markings are used on runways^ 
whereas taxiway stripes are indicated with 
retroreflective yellow paint* Each laxiway is 
marked by a single centerline stripe 6 inches 
wide and continues onto the nmway to the 
runway centerline (fig. 10-7) except at runway 
ends as in figure 10-4. 

Holding line markers are also painted 
retroreflective yellow and consist of two solid 
lin^s and two broken lines. They are placed 
across the taxiway at right angles.to the t^way 
centerline, (see fig. 10-7) except when the taxiway 
is associated with a warmup pad; then the 
holding line may, be parallel to the ciSsnterline 
of the runway or taxiway which is intersected. 
These painted markings atre used for holding 
aircraft 175 feet clear of the nearest 'runway 
edge* Ground traffic must not proceed beyond 
the holding line marker without a control tower 
clearance. 

Another taxiway marking is the VOR/TACAN 
checkpoint. This location shall be marked by a 
20-foot diameter circle painted on the taxiway 
centerline, as shown in figure 10-8* The circle 
shall consist of two ' concentric bands, the outer 
of white and the inner of chrome yellow paint, 
each six inches wide. An arrow shall be painted 
across the diameter of the circle pointing in 
the direction in which the aircraft is aligned 
for checking on-board very high frequency 
omnidirectional and radiqrange(VOR) equipment. 
The arrow shall be painted white and chroine 
yellow in six-inch wide bands. There are usually 
several on an airport to facilitate ground checks 
regardless of the taxiway in use. (See fig* 10-K) 

I 

The checlqpoint is used in eoojunetion with 
a VOR/TACAN . check sign. The sign is 
constructed of lightNveight material, utilizing 
frangible supports, and placed 26 feet from the 
edge of the taxiway. It is painted with black 
lettering and has^ a hooded floodlight 'for night 
viewing. (See fig. 10-8.) The hood is provided 
so that the vision of pilots will not be impaired 
during night operations. Newer electric signs 
are being incorporated at air stations and are 
designed to operate in conjunction with taxiway 
lights. The information indued on the sign 
is station identification, channel ^number or 



frequency, and magnetic bearing and distance 
to the VOR or TACAN station. The distance 
and bearing indicated are from the checkpoint, 
not the sign. 

* Deceptive, Closed, and 
^JJazardous Area Marking 

^liere it is determined that an operational 
requirement exists, there are provisions for 
marking deceptive, closed, and hazardous areas. 

A deceptive area is any surface or area 
which appears Usable but which,^. due to the 
nature of its structure, is not intended for 
normal operational use by aircraft. All deceptive 
and closed area markings are painted with 
retroreflective yellow paint, except in the case 
of a displp-ced threshold arrow and bar which is 
painted with retroreflective white^paint^ 

A closed area may be a runway, taxiway, or 
any other area that Was once used but is no 

* longer considered j.u sable. It may be temporary, 
such as during construction, or permanently 
closed. 

An example of various, mar kings of deceptive, 
closed, and hazardous, areas, both overall and 
detailed descriptions, are presented in figure 
10-9. Study this figure carefully in addition to 
reading the text. 

A hazardous area is an area or any permanent 
or temporary, construction that presents a definite 
hazard to the operation of aircraft. Some 
examples are smoke stacks, antenna towers, 
buildings, and elevated tanks such as water 
supply, tanks. When considered a hazard to - 
fli^t, they are painted with aviation surface 
orange and aviation white paint, normally in a 
checkerboard pattern. 

A closed runway is marked with a cross 
composed of two yellow bands 10 feet wide and 
60 feet long. They are placed in the center of 
the closed runway, with no specified minimtun 
distance between crosses,* but they cannot be 
placed more than 1,000 feet apart. One cross 
is always placed near each end of the closed 
runway and adjacent to other runwaj^ and 
taxiways. At night, red lights in the form of it 
cross are placed at the ends of the runway 
in sufficient i^umbers to make certain that 
the cruciform arrangement is clearly distin- 
guishable. 
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Figure 10-7,— Taxiway /Runway intersection. 
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A closed taxiway marking is quite similar to 
a closed runway marking; however, the cross 
formed by the yellow bands, or red lights at 
night measure just half the size of the runway 
marking. They are always placed at or near 
the entrance of the closed taxiway. There is no 
set minimum or maximum distance between the 
crosses since each one in effect denies the use 
of the affected are^. (See fig. 10*9.) 

Small holes, soft spots, etc., on the usable 
portion of landing fields, are marked by day 
with y&low flags or yeUow pyramids and by 
night ViTith red lights, to warn incoming pilots 
that the particular spots so marked are unsafe 
for landing. When overrun areas are paved they 
could be easily mistaken for a landing area. 
When this possibility exists, nmway overrun 
markings are used. These are in the form of 
chevrons painted retroreflective yellow, and the 
apex of the chevron points toward the nmway. 
The stripes forming the chevron form a 45- 
degree angle away from the nmwa^y centerline 
extended and are 3 fe6t in width. There is no 
specified minimimi size of the chevron, but the 
overall dimensions cannot exceed 100 feet. They 
are placed Xya the paved overnm, along tiie 
runway centerline extended, 100 feet -apart. 
(See.fig. 10-9.) 

Runway, taxiway, and apron shoulder markings 
have much in common. All of these markings 
are painted nonretroreflective yellow with a 



3-foot wide stripe beginning at ^ the pavement 
edge, and placed' 100 feet' apart. ^ Runway 
markings are placed at a 45-degree angle toward 
the approach end of the runway beginning at 
the runway midpoin*. Taxiway and apron shoulder 
markings are perpendicular to the edge of the 
area. (See fig. 10-9.) 

Bla^t pavement markers are nonreflective 
yellow stripes 3 feet wide and 50 feet long. They 
are placed in areas where jet and propeller 
blasts should be directed when making engine 
runups at high power settings. Usually these 
markings are placed near the ends of runways. 
However, some areas may be established at 
other points on the airport specifically iot 
maintenance checks. (See fig. 10-9^) 

Remember that deceptive, closed, and haz- 
ardous area markings are only used when aijd 
where they ar§ needed. A particular airport 
may have all, some, or none of these markings. 

For more detailed illustrations and data 
relative to airport markings at naval\airfields, 
the Air Controlman should refer to the following 
design manuals: NAVFAC DM-2l, NAVFAC 
DM-23, NAVFAC P-80„ and NAVFAC P-272. 

FIELD LIGHTING. 
SYSTEMS AND OPERATION 

Airport field lifting systems have been 
standardized by the Air Force, Navy, and the 
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FAA i^' order to present a uniform and 
unmistakable appearance so that flight personnel 
who are fainiliaf with the adopted standards may 
readily interpret the lighting aids at any airfields 
These standards specify the location, spacing; 
and color of lighting components in use. 

A field lighting system is compdsed of 
runway lighting* and other lighting aids with 
necQssary .controls and power supply. All* the 
lighting aids are considered in this section even 
though their installation Is determined by the 
mission of the airport. It is necessary that the 
^Air Contrplnsan have a thorough knowledge of 
these* lighting standards as well as the essential 
function and operating rules of the separate 
components. , 

Aeronautical Beacons 

The aeronautical beacon is* a visual navaid 
displaying flashes of white and/or colored light, 
which is used to indicate the location of airports, 
landmarks, and* ha:zards to air navigation. The 
principal light used is a rotating beacon of 
relatively high intensity. j 

The color or color combination displayed by 
a particular beacon tells whether the beacon is 
indicating a landing place, landmark, or hazard. 

The rotating airport beacon has a vertical 
light distribution to make it most effective at 
angles of one to three degrees above the 
hori2sontal from its site; however, it can be 
seen well ^bove and below this peak spread* 
Rotation is in clockwise direction when viewed 
from above. It is always rotated at a constant 
speed which produces the visual effect of flashes 
at regular intervals. Those flashes may be of 
one color or may be of two colors alternately. 
The flashing rate for airport beacons is "12 to 
15 per minute* 

Airport . rotating beacons are located not 
closer than 750 feet to the centerline or center- 
line extended of the nearest runway and not 
more than 5,000 feet from the nearest point of 
the usable landing area* 

Consideration should be given to ensure 
that the location of the beacon precludes the 
possibility of having a- **dazzle'* effect upon 
control tovver personnel* To prevent this, the 
beacon shall be located at least 250 feet from 
the control tower and shall be a minimiun of 20 



feet above the elevation of the control tower 

cab floor. 

• 

OperaQon of an. airport rotating beacon during 
the hours of daylight means that the ground 
visibility in the control zone is less than 3*miles 
and/or^*the ceiling is less than 1,000 feet and 
that a traffic clearance is required for landing, 
takeoff, and flight in the traffic pattern. ^ 

The colors and color combinations of aero- 
nautical light beacons and their meaning are as 
follows: / , - 

1. A rotating beacon displaying alternating 
white and green flahses indicates that the 
beacon is at or within 2 miles of a U^ted 
airport or landing field. 

2. Military lighted airport rotating beacons 
display alternating white and green flashes, but 
the white flash has dual peaked (two quick) 
flashes to differentiate from civil beacons. 

3. Green flashes alone, usually coded, from 
a code beacon (not a rotating beacon) used by 
itself» mean that the code beacon is located at 
or beside a lighted airport. When a rotating 
white and green beacon Is located more than 
5,000 feet from an 'airport or landing, field, the 
green-flashing code beacon is used( to show 
more exactly the location of the landing area. 

4. A rotating beacon displaying alternating 
white and red flashes indicates the location -of a 
landmark or navigational point. 

5. A rotating beacon displaying red flashes 
alone indicates the presence of an obstruction 
or obstructions hazardous to air navigation. 

6. Steady burning red lights are used near 
airports to mark obstructions, and are also 
used to supplement flashing lights in marking 
enroute obstructions. ' 

Runway Edge Lights 

Runway edge lights fopn the outline of the 
runway for night operations. The runway lights 
are located along both sides of the runway, 
extending the entire length. Runway edge lights 
shall be spaced at even 200-foot intervals from 
each end toward the midpoint. For runways not 
evenly divisible by 200 feet» light spacing at 
the midpoint of the nmway shall not be less 
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Table 10-1.— High Intensity nmway lights set- 
tings 



Step 


Day vi«ibiUty 


Nijdit visibility 


5 


Less than 1 mile 


When requested 


4 


1 to 2 miles 


Less than 1 mile 


3 


When requested 


1 to 3 miles 


2 


When requested 


Over 3 to 5 miles 


1 


When requested 


More than 5 miles 



than 100 feet. Runway edge lights are bidirectional 
white lights. They are elevated except at inter- 
sections where semiflush lights are used to 
maintain uniform spacing. 

Runway edge lights for the duty nmway are 
operated continuously between sunset and sunrise. 
The intensity setting is normally 1 or 2(a8 listed 
in table 10-1). During aircraft operations this 
setting, may be adjusted as the pilot desires. 

Category A, B, and C naval airfields have 
high intensity nmway lights (HIRL). 

NOTE: For a listing of lighting, navigational, 
and communication recpdrements necessary for 
an airfield to be assigned a specific category 
refer to the ATC Facilities Manual (OPNAVINST 
3721.1 (Series)). 

The intensity or brightness of the nmway 
lights can be varied by a selection switch on 
the lifting control panel in the control tower. 
Tharf^ are five settings which may be selected 
with number 1 being the lowest and number 5 
the hi^st. High intensity settings may be 
operated as pre scribed by local procedure s 
or as requested by a pilot for his operation. 
Table 10-1 is a guide for determining "the 
appropriate intensity setting. 

Threshold Lij^ts < 

Threshold lights define the ends of the usable 
nmway surface. They are used by the pilot at 
night to identify the end of the runway. Because 
of the many variations of the number of lights 
required on each end of the nmway, we will 
discuss only airfields with VFR or Category **D^' 
IFR capabilities. There are two groups of six 
lights each, one group on each side of the runway* 



The first light of ^ each g^oup is on, line with 
the nmway edge lights agd spaced 5 feet apart. 
These lights are approximately 2 feet beyond the 
usable rxmway. (See fig. 10-10.) They are 
bidirectional in color with green^showing toward 
the approach zone and red toward the rxmway. 
To determine what is required for your airport, 
refer to the Design Manual, "Communications, 
Navigational Aids, and Airfield Lighting'' 
(NAVFAC DM-23). 

Runway End Identification Lights (REIL) 

These lights have a rotating pe(5hanismwhic^ 
rotates two high-intensity lamps inside %. clear 
glass cover at a constant speed of 40 revolutions 
per minute. The runway side of these lights is 
shielded to prevent glare from blinding pilots 
of approaching aircraft. These lights are installed 
50 feet outboard from each side of the rxmway 
edge in line with the threshold lights. (See 
fig. 10-10.) 

Runway Centerline Lighting System 

Runway centerline lights, where installed, " 
consist of a single row of lights at uniform 
intervals (25 feet apart) 'along the centerline 
of the nmway to provide a continuous lighting 
reference from threshold to threshold. The lights 
may be installed on a primary and secondary 
rxmwajT. On/off and brightness controls for 
individual runway centerline lights are provided 
in the control tower. Runway centerline lights 
are white lights. The intensity selected should 
be the same as that selected for the hig^ 
intensity nmway lights. 

Taxiway Lighting 

Taxi way lights, which are blue in colot, 
have a variable spacing distance, depending 
upon the length of a straight taxiway segment 
or radius of curve of a taxiway turn. On a 
straight segment over 300 feet in length, the 
space between lights may approach but xK)t 
exceed 200 , feet. On a straight segment of ^6 
feet or less, the distance petween lights may 
approach but not exceed 50 feet. Taxiway lights 
marking a curved edge of a taxiway follow 
the rule that the sharper the radius of curvatare, 
the closer the lights are placed. In no c4^ 
will there be less than three taxiway lights 
on any one taxiway. 

Two blue li^ts spaced 5 feet apart and 
placed on each side of a taxiway entrance into 
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(or exit^ from) a runway or parking area are 
oalled entrance-exit lights* These lights are 
not installed at intersections of taxlways or at 
locations that are normally runway entrances^ 
or exits. * " \ 

The control system for taxlway lights is 
designed to permit the lighting of combinations 
of individual taxlways necessary tp provide any 
required lighted .taxiing path*. The taxlway 
lights are turned on as sooh as the pilot of an 
aircraft is cleared to taxi out and turned off 
when the aircraft is on the runwa^^.or another 
taxi way. For inbound aircraft, they are turned 
on as the aircraft approaches the taxiway to be 
used and turned off when the aircraft is parked. 

Approach Lights 

Approach lights of varying types, colors, and 
construction ha^been specifically developed 
to meet civil and military requirements. These 
lights are installed in an area extending 



outward from the threshold of the instrument 
runway, and are usually the pflot*s first visual 
contact with the ground under extremely low 
visibility -conditions. Electif6nic landing aids, 
such as GCA and ILS, are used to bring the pilot 
down to the approach minimums. Approach 
lights are required for final alignment, with the 
runway, and inmway lights are required to 
complete the landing. 

High-intensity incandescent lights penetrate 
somewhat farther through fog, smoke, or rain 
than neon lights. Several types of high-intensity 
approach lights ha^e been installed in the United 
States, taking .the place of the neon system. 

' The current system being' installed at Navy 
facilities fs called Centerline Approach Lighting 
System ^(U.S. Standard (A)). It consists of a 
series of crossbars of lights (normally 3,000 feet) 
with condenser discharge (sequence flashing)^ 
centerline lighting that coincides with the runway 
centerline lighting, and indicates the approach to, 
and threshold of,* the runway. The intensity of 
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Figure 10-10.— Typioftl threshold lighting configuration. 
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Table 10-2. — High Inteffsity approach lights The various configurations of approach light- 
settings Ing systems available to pilots today can* be 

found inside the back cover of the Low Altitude 
Instrument Approach books. 



step 


Day visibility 


Night visibiUty 


5 


Less than 1 mile* 


When requested 


4 


1 to 3 miles 




When, requested 


3 


3 to 5 miles 


Less than 1 mile* 


2 


When requested 


1 to 3 miles 


1 


Greater than 5 
miles 


Greater than 3 
miles 



* and/ or 600(5 feet or less of RVR.on the 
runway served by the approach lighting 
and BYE. 



RUNWAY 




700* 



500* 
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Figure 10-11.— Visual approa^fh slope indicator. 



the approach li^ts ckn be varied |rom the control 
tower. To be most useful, thejlig^ts must be 
bright enough to penetrate the overcast effectively 
without blinding the pilot or produding halo ef^ecti|. 
Different intensity settings are needed for day 
and night use. The operation and intensity setting 
selected may be determined by local procedure 
and instructions. Table 10*^2 is a guide for 
determining the e^ropriate approach lights 
intensity settings. 



Visual Approach ^ 
Slope Indicator (VASI) 

VASI is designed to provide by visual reference 
the same information that a glide slope of an 
ILS provides electronically. It provides a 
2 1/2- to 3-degree visual glide slope within the 
approach zone which a pilot can see and use for 
descent guidance during an approach to a landing. 

The VASI system Te primarily intended for 
use during VFR conditions, day and night. 

The standard installation consists of 12 light 
source . units arranged in light bars of 3 units 
placed on each side of the nmway opposite the 
500-foot mark, and three units on each side of 
the nmway opposite the 1,200-foot mark. (See 
fig. 10-1 1;) Each light unit projects a beam 
of light having a white color in the upper part 
and a red color in the lower part. The light 
units * are so arranged that the pilot, during an 
approach, would see one of the combinations 
shown in .Table 10-3. 

The intensity of the VASI system is con- 
trollable at some installations while at others 
""the intensity is controlled by an electrpfiic 
device. Where controllable, the controls are 
located In the tower as is the on/off switch. 
Normally, the VASI system is left on at all times; 
however, local procedure and instructions may 
require othearwise. 

Wheels-Up/Runway Waveoff Lig^ta 

Wheels-up/runway wavepff Rights consist of 
six clusters of three red li^ts located on 



Table 10-3.— VASI glide slope presentation 



Aircraft position 


Presentation 


Above the glide slope * 


white 




white 


On the glide slope 


red 




white 


Below the glide slope 


red 




red V 



-A 
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Figure WheelB-up/nmway waveoff lights* 
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each side of the runway stating approximately 
900 feet from the runway uireshold and spaced 
approximately 800 feet apart. Additionally, a 
wheela^p light bar is located approximately 
-liOOO feet outboard of the runway threshold on 
the same side of an imaginary extension of the 
runwajL as the conti^ol tower, (See fig, 10-*12,) 

The lights face landing aircraft and are 
turned in toward the runway centerline* The 
li|^ts can be controlled from the wheels watch 
position and the Landing Signal Officer (LSO) 
platform* When/ activated, a flashing device 
causes the li^ts to flash 90 times per minute 
with equal on and off time. 



Obstruction Lights 

Obstruction lights are \ocated on all elevated 
obstructions on the airport and on all other 
obstructions within a given glide angle of an 
airport. They are red in color and ace lifted 
from sunset to ^aimrise and during daytime^ 
when flight visibility is restricted, 

♦ 

iFresnel Lens Landing Sys' 



Many facilities have a Fxfibanel lens optical 
landing system installed ^^ng the side of a 
heavily used runway for uro In Held carrier 
landing practice and for pilots to keep proficient 
using this type of landing c^roach. 
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Although the physical build of the shore- 
based lens may differ from the shipboard lens, 
the view presented to the pilot is the* same in 
either case. 

The Fresnel lens is discussed in detail 
chapter 13 of this Rate Training Manual. 



Cqji^TROL TOWER 

The key facility of the airport operational 
system is- the c9ntrol tower. It is- elevated to a 
suitable height to afford th^ maximum visibility 
of the cdrport and the immediate area. The 
primary objective of_the control tower is to 
promote the safe, "^orderl;^, and e^qpeditious 
movement of a|r traffic. *This includes the ' 
following: 

1. Aiding pilots in preventir^ collisiofis^ 
between cdrcraft and between obstructions and 
aircraft in the movement area. 

2« Expediting and maintaining an orderly flow 
of air traJEfic, 

3. Assisting the person in command of an 
aircraft by providing, such advice as may be 
necessary for the safe, and efficient conduct of 
afligiit. 

4, Notifying appropriate organizations re- 
garding aircraft known or believed to be in 
need of search and rescue aid, and assisting 
such organizations as required* 



The control tds^j^exercises control of all 
aircraft operating on and around an airfield; 
all " movements of aircraft must have prior 
approval from the Cohtrol Tower^This includes^ 
instructions an.d permission to tow, taxi, takeoff, 
land, and related aircraft operations (except 
where jirev^^ntiVi^ control' has been authorized,) 

NOTE: l>reventive control differs from other 
airport traffic control in that repetitious, routine 
approval of pilot action is eliminated. Controllers 
intervene > only when they observe a^. t'r/ffic 
conflict developing* 



Some ATC facilities posseoTa mobile con- 
trol tower or radio communicationsX van. which 
may be utilized to provide temporary operating 
fapilities for the Air Controlnian when the need 
arises. 



These units may be used during periods of 
equipment outages in the main control tower; 
to provide coordination with the LSO (Landing 
Signal Officer) during times that field carrier 
landing practice (FCLP) is being conducted 
(discussed later in this chapter); or when 
^special aircraft operations or test/ev^uations 
are being accomplished on the field which 
require coordination With the controllers in the 
primary control tower. 

The mobile communications van (AN/MRC- 
131) shown in figure 10-13 (A) ii^equipped with 
UHF, VHF, and FM radios which are operated 
from inside the cab of the vehicle. This unit also 
has provision for a remote station for outside 
operaUons, (See fig, 10-13 (A).) 

the moBile control tower (AN7gRC-100) 
(fig, 10-14 (B)) contains an auxiliary power unit 
(A'PU) or 24-volt battery which , provides the 
necessary power operate the equipment. 

Equipment contained in this unit generally 
consists of UHF, VHF, and FM radios, wind 
indicator, portable traffic control light, clock, 
interior li^ts, and other associated gear, / 

Generally speaking, the mobile control tower 
provides th^ controller with enough equipment 
to ^perform his' duties in a satisfactory manner, 
especially during periods when traffic conditions 
Bire relatively light. 

If your station is equipped with 'a mobile 
tower or radio van, you should make every 
effort to become familiar with th0 equipment 
installed in it and proficient in its operatiorf, 

COMBINED RESPONSIBILITIES 

Botht controllers and pilots^ are responsible 
to each other for good communications, coordi- 
nation, and cooperation. These three factory 
are not separate entities but must be considered 
as different parts of responsibilJLty which are 
shared by pilots and air traffic control per- 
sonnel. Some of these responsibilities are set 
forth" in publications, while others are not 
delineated as a regulation or a rule but are 
recognizable as definite responsibilities of a 
controller since his profession is oiie of 
service — that of aidine^he pilot to accomplish 
a safe flight. 

AUTHORIZED CONTROLLERS , 

Only those naval personnel properly qualified 
in accordance with OPNAV Instruction 3721.1 
(Sdries) can exercise the control of air traffic. 
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Figure 10-13. — MOtolle control facilities. AN/MRC-131 motoile radio communications van. 



The following types of messages are ordi- 
narily transmitted by the. position indicated in 
the following paragraphs. 

1. Local controller ~ issues information and 
clearances to air and vehicular traffic operating 
on the landing area, to VFR traffic operating in 
the^ control zone, and to IFH traffic relea8€^ 
to local control position. 

2. Groimd control— assists other operating 
positions by handling laxiing aircraft and 
vehicular traffic on the landing area. 



TdWer controllers, to be considered fully 
qualified, must possess a Facility Rating for 
the aifport to which they aj^e assigned. 

NOTE: Certification requirements for control 
tower operators are detailed in FAR, Part^ 
and chapter 3 of this manual. 

TOWER OPERATING POSITIONS 
AND RESPONSIBILITIES 



art^S, 



^ Establishment of controller positions varies 
according to loc^ requirements and typ^ of 
iacility, but those Included in most control 
towers are Local Control position, Ground 
Control position, and Approach Control position. 

- ' The primary duties of the tower supervisor 
aife to direct activities of a tower under the 
general supervision of the leading chief and/or 
watch officer. He supervises all positions of 
operation and directs the training of new 

• peraonneL i 



3. Approach control— provides separation 
between all. aircraft operating IFR within the 
designated area of Jurisdiction through application 
of separation stauidards. 

At am ATC facility providing radar approach 
control service^, the approach control position 
is located in control room, normally desig- 
nated as the ''IFR roofii.'' % 
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Figure 10-14. — Mobile control facilities. AN/ckc-lOO mobile control tower. 
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NOTEc Radar control facilities will be dis- 
cussed in detail in chapter 13 of tbis manual. 

Some fad^ties use a flight data position^ the 
duties of which consist of receipt, posting, and 
relaying flight data for the other positions 
and assisting in the operation of the tower as - 
directed. , 

airport traffic 
;Cc5ntrol procedures 

Airport, traffic control service is based only 
upon cbsarved or known traffic and airport 
conditions which might, in the Air Controlman*s 
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judgment, constitute a hazard. These include 
parachutists within the control zone, vehicular 
traffic, large flocks of birds in the vipinity of 
the airport, and temporary obstructions on or 
neeir the airport. 

^cific ai^oval or disa^roval for movement 
of vehicles, e^pment, or personnel on the 
movement area is issued via radio or directional 
light gun. Approval of speoifio situations should 
not be qualified by conditional phrases lEjuch as ' 
BEHIND LANDING TRAFFIC,, or AFTER THE 
DEPARTING AIRCRAFT. 

A clearance to take off, land, or touch-and-go 
can be denied only on the basis of traffic 
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conditions, except in the case of a closed ninway 
or below minimum visibility conditions. Clear*- 
ance for^a low approach can b>p denied only, on 
the basis of traffic conditions. 

Should a pilot request to use a closed runs^ay, 
he should be informed of th^.fact that the runway 
is closed and if necessary, the' appropriate 
parts of the NOTAM applying to the rinway 
- should be quoted. / ^ 

Any 2iessage relayed to an aircraft by the' 
tower shoijdd include th,e source of the massage. 

EXAMPLE; OPERATIONS OFFICER AD- 
VISES, or SQUADRON DUTY OFFICER RE- 
QUESTS (message). / 

A pilpt's' request to cross an airport traffic 
area at speeds in excess of ttie speed limit 
for an airport traffic area (200 knots' for 
turbine-powe^red .aircraft .and 156 kndts "for 
reciprocating ^ enginenpowered aircraft), may be 
approved if traffic conditions permit. However, 
speeds in excess 6f 250 knots should not be 
approved unless the pilot advises that a higher 
minimum speed is required, or oprmal militai7 
operating procedures require such speeds. 

If a controller should observe an abnormal 
condition of^an aircraft, the pilot of such air- 
craft should ^ informed^ 

EXAMPLE: REAR BAGa^GE DOOR APPEARS' 
OPEN. > 

When a pilot has toy doubt that his landing 
^ gear is down and looked, he will notify the 
' control tower. The controller will then instruct 
the pilot to perfqrm i low pass in front of the 
tower for the purpose of a visual check. The 
Controller will then relay to the pilot the results 
of the visual check. 

EXAMPLE: LANDING GEAR APPEARS 
DOWN AND IN PLACE; or, NOSE GEAR DOES 
NOT APPEAR IN PLACE. • ' - 

. ^ Should any doubt exist ^ifter a visual check, 
the controller would alert the crash and rescue 

, equipment, and. the aircraft would make a 
precautionary landing. After the landing rollout, 
the aircraft should not turn off the runway until 
ground^ personnel have made a visual check of 
the landing, gear and installed the gear pins. 

Unusual maneuver's of an aircraft within an 
airport traffic coYitroj^ curea. should not be 
approved or recpiest^id if such maneu^jers are 
not essential to the performance, of the flight. 



NVake Turbulence . 

' • •* ' 

. Since the existence and effect of w^e 
turbulence are unpredictable, a controller is not 
responsible for anticipating the need for such 
i^iform'ation in all c^ses. However, controllers 
must be especially ^ert for a situation wherein 

• the possibility of aircraft under their Jurisdic- 
.tion encountering wake turbulence exists and 

ensure that the affected pilgts are advised. This 
will enable the pilot to avgid the suspected 
hazardous- area and enhance thb safety of flight. 

Turbulence generated by aircraft, which was 
bnge/uiought to be prop wash, is now, categorized 

* as **thrust stream turbulence** and **wingtip 
vortexes.** These categories of turbulence are 
coUectlvely termed ^AKE TURBULENCE. 

Thrust stream turbulence is associated with 
ground operati^hs, such as taxiing and warm-up 
operations. ' 

>Vingtip voijtexes aire trailing masses of 
disturbed air created by the wing. of an aircraft 
as it produces lift. An aircraft creates two such 
vortexes with rotational air movement, one 
trailing each wingtip. Once formed, the vortexes 
%^nd and may be hazaurdouS for an undetermined 
distance behind the generating aircraft. The 
turbulence is directly related to the weight, 
wing span, and speed of the aircraft. Its intensity 

*'is directlj^ proportional to the weight, and 
inversely proportional to the wing span and 
speed ^of the aircraft. The heavier and slower 
the aircraft, the greater will be the intensity 
of the turbulence. Thus, modern large transport 
aircraft will create maximum turbulence during 
takeoff and landing at or near maximum gross 

^ weights. The manner in which wake turbulence 
is generated is illustrated in figure 10-15. 

* ' ^ 

Trailing vortexes have certain behjavioral 
ch£Lracteri sties which can help a pilot visualize 
the "^wake location and thereby take avoidance- 
precautionsj 

1. Vortexes are generated from the moment 
the aircraft leaves the ^ground, since trailing 
vortexes are a by-prdSiuct of wing lift. (See 
fig. 10-16.) » 

• 2. The vortex circulation is outward, upward, 
and around the wing tips. Tests have shown that 
the vortex flow field covers an area about two 
wlhg spans in width and one wing spaii in depth. 
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201.93 



B'igure 10-15. — Vortex generation. 



ROTATION 



WAKE BEGINS 



TOUCHDOWN 



////7777 ^ 

DDDDOOOOODOOOOOOOOoo * ' 



WAKE END 



J ^ . ^ 201.246 

Figure .10-16^- gegianing and ending of vortex 
-^^-^ generation. 



The vortexes remain so spaced (about a wing 
span apart), even- drifting' with the wind, 
altitudes greater than a wing span from the 
ground. Vortexes from large aircraft sink at a 
rate of about 400 to 500 feet per minute. They 
tend to level off at a distance -about 900 f^t 
below the flight path of the generating aircraft. 



When the vortexes of la£rg6 aircraft sink close 
to ground (within about 200" feet) /they tend 
to move laterally over the ground 'tit a speed 
of about 5 knots, (pe fig. 10-17.) 

If ^a tower * controller should foresee the 
possibility of wake tiurbulence^ cautionary in- 
. formation should t>0 issued to the pilot of 
^the aircraft concerned. Refer to ATP 7i;.0.8 
'(Series) for cautionary advisory phraseology^ to 
be employed for Heavy Aircrsit operations. 

Traffic Information 

Local traffic information is issued whgn in 
the judgment of the, controller such infoi^atiOQ 
i& necessary in the interest of safety or whpA 
requested by a pilot. /' ' ^ - 

Vehicles, et[uipment,^or personnel oh the 
movement area are described in a manner 
< which will assist pilots in recognizing thena. 

Military air traffic Is described as follows: 

1. Military designator, with numbers spdken 
in gi^up form. * 

2. Service and type with the' following ex- 
ception. 



(A) NO WIND 




5K WIND 



(B) CROiS WIND 

201i238 

Figure 10-17, — Vortex movement in ground ef- 
fect. (A) no wind; (B) cross wind. 
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3, Typ^ only, if no confusion or misidentifi- 
cation is likely* 

EXAMPLES: F-FOUR; NAVV FIGHTER; or, 
.FIGHTER, 

• Air carrier traffic is described as follows: 

^ Manufacturer's name or model. 
* 2. Add company name or other identifying 
features if confusion or misidentificatlon 
I is likely. 

EXAMPLES: VISCOUNT; AMERICAN DC- 
NINER; or, UNITED VISCOUNT, 

. ^General aviation air traffic is described as 
fpllows: ^ . ' 

1. Manufacturer's model, name or designator. 

2. Add color when considered advantageous. 

EXAMPLES: TRI- PACER; CESSNA THREE 
^EN; .or, GREEN APACHE. 

W£en it is necessary to make a hurried, 
brief transmission of traffic information, tfte 
aircraft type may be omitted. ^ 

The relative position of traffic must . be 
issued to' pilots in an easily xmder stood manner, 
such as Tp YOUR RIGHT, br AHEAD "OF VOU, 
instead^ (rf^ local terminology or compass 



directions. 



■ ; 



^/fiJtAMPLjS: TRAFFIC U ELEVEN ON 
faoWNWiSD LEG TO YOUR RIGHT; or, F FOUR 
INBOUND FROM INITUL, RUNWAY SIX. • 

Field Condition Information 

Pertinent field condition information neces~ 
sary for an aircraft's ^safe operation is issued 
in time for it to be useful to the pilot.^ Tlie fol- ^ 
lowing information concerning field cMditions* 
must be issued to pilots concerned: 

1. Construction wofk on or ipimediately adja- 
cent to the movement area. 

2. Rough portions of the movement arefi. 

3. Braking conditions caused by ice, snow, 
slush, or water. 

4. Snowdrifts or piles of snow on or along 
. tho edges of the area and the extent of any 

plowed areai ♦ 



5. Parked aircraft on the movement ^ea. 

6. Irregular operation of part or all of the 
field lighting syfltem. 

7. Any other field conditions considered 
pertinent by the controller. ^ 

Description* of field conditions issued should 
be stated clearly and concisely. 

EXAMPLES: MOiVER TO LEFT OF RUNWAY; 
or, WORKMAN ON TAXIWAY. 

Weather Information 

The tower may transmit^ pilots or other 
ATC facilities, without consulting weafher service 
personnel, any elements of weather information 
derived directly from instruments, from radar, 
or received as a pilot report. Observed weather^ 
conditions such as LARGE BREAKS IN THE 
OVERCAST, VISIBILITY LOWERING TO THE 
SOUTH, or similar statements which do not^ 
include specific values may be transmitted. 
Terminal radar control facilities should inform 
towers for which they provide approacif control 
service about storm aj^eas observed on radar. 

Elements of weather information which in- 
clude specific values (such as tj^ilihgs and 
visibility) may not be transmitted unless the 
observing controller is * properly certificated 
and acting as a weaEEer observer, or the 
weather observation was macjd or verified by 
weather service personnel. -< 

Controllers should inform local weather 
service personnel of any differences between 
weather^ conditions observed from th^ tower 
and those reported by weather service. 

'teird Activity Information 

i 

Bird activity information including position, 
size, and species (if known),- and their course of 
flight should be issued to pilots of aircraft' 
concerned for at least 15 minutes after receipt 
of the information from pilots or adjacent 
facilities. This time may be reduced when 
either visual observations or subsequent reports 
reveal that the < activity is no longer a factor. 

Visual Signals 



Air traffic control light signals are used to 
control aircraft and movement of vehicles. 
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equipment, or personnel on the movement area 
when radio communications cannot be employed. 
These slgncds are in accordance with figure 
11-2 in chapter 11 of this training manual. 

To obtain an acknowledgmoat from aircraft 
equipped with a .receiver only, a controller 
should request the pilot of the aircraft to move 
the aileron or rudders on the ground, or. rock 
the wings when airborne, durlr^ dayli^t hours; 
or, blink the navigation or landing lights at 
night. 

Runway Use 

Except where a **runway use" program is In 
effect, the selection of the runway to use, or 
^he duty* runway, is as follows: 

1. The runway most nearly aligned with the 
wind, when the wind velocity is 5 knots or more. 

2. The calm wind runway, when the wind 
velocity is less than 5 knots. 

Use of a runway other than those mentioned 
above i^ permissible if it will be operationally 
advantageous or if it is requested a pilot. Lf 
a pilot prefers to use a runwa> different from 
that specified by a controller, he is expected to 
advise the controller accordingly. 

Runway use programs for large aircraft and 
turbojet aircraft may be established at some 
airports. vVhere such programs are established, 
runway assignnient is affected by consideration 
of noise sensitive areas and noise abatement 
.benefits. Acceptance or refusal •of such assign- 
ments Is still the pilot's prerogative. i 

Both wind direction and velocity must be 
Issued ^ when authorizing the use of runways, 
even though the wind velocity Is less than 5 
knots and the calm wind runway Is to be used. 
ThiB information is necessary since qpme 
aircraft are adversely affected by a tailwlnd 
or crosswind component,_-and-_pilots inuBt„ba„ 
aware of the exact wind condition to make the 
decisions necessary for a safe flight. Therefore, 
the wind condition Is described as **calm"-only 
when the velocity Is less than 3 knots. 

Runway conditions 

At those facilities affected by winter weather 
conditions, runway condition and braking action 
, are important information which must be relayed 



to pilots \^hen adverse conditions exist on the 
landing area. 

Detailed procedures for the determination 
and reporting of runway surface conditions in 
terms of ruaway condition reading (RCR) are 
V contained In chapter 7 of this manual and may ^ 
also be found in the FLIP IFR-Supplement 
(Procedures). 

r 

Separation 

Air traffic should be controlled in accordance 
with established traffic and taxi patterns. The 
controller must establish a sequence of arriving 
and departing aircraft by issuance of instructions 
and Information that require pilots of aircraft 
to adjust flight or ground operation as necessary 
to achieve proper spacing or separation. 

The mlnimums contained in TATC handbook 
7110.B (Series) are considered to be ''Standard , 
Separation." Unless otherwise authorized,-'the^__ 
minima and procedures contained therein should" 
be adhered to. 

* ''Reduced Separation" impliesthat a reduction 
to the standards specified in TATC Handbook 
7110.8 (Series) has been authorized by the Chief 
of Naval Operations for the Navy or other 
^ appropriate headquarters for the other service 
"^^branches. This reduction in separation Is 
applicable between military aircraft in special 
procedures such as altitude reservations, air 
refueling, and fighter- interceptor operations, 
etc. 

To assist the controller in determining the 
minimum Interval between various operations, 
the following categories of alrcrfift have been 
established. 

1. Category 1. — Lightweight, single-engine, 
personal-type, propeller-driven aircraft. (Does 
not Include high performance aircraft such as 
the T- 28.) 

2. Category 2. --Lightweight, ^In-engine, 
propeller-driven aircraft weighing 12,500 pounds 
or less, such as the 1/-11 and C-45. 

3. „jCiLtegQry_ J. j==LAll_jQthex_alrj3j^^ 

the high-perfgrmance single-engine, heavy twln- 
epglne, four-engine, and turbo jet aircraft. 

4. Heavy aircraft. — All aircraft with a gross 
takeoff weight of 300>000 pounds or more. 

The application of procedures and mlnimums, 
local deviations or .application of reduced 
separation, and conditions allowing such opera- 
tions are the same as those listed under IFR 
CONTROL PROCEDURE later In this chapter^ 
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Table 10-4. — Criteria for simultaneous, same 
direction operations on parallel run\\ays 





Minimum distance in feet 
betwe'en 








Aircraft type 


Runway 
center- 
lines 


Adjacent edges 
of runway or 
landing strips 


Light-weight, 
single -engine, 
propeller- 
driven 


300 


200 


Twin-engine, 
propeller- ^ 
driven 


500 


400 








All others 


. 700 


600 



Table 10-5. — Criteria for simultaneous, oppo- 
site direction operations on parallel runways 





Minimum distance in feet 


Time of 
operation 






Runway 
center- 
lines 


Adjacent edges 
of runways or 
• landing strips 


Between sunrise 
and sunset 


14d0 ^ 


1400 


Between sunset 
and sunrise 


2800 


Not authorized 



SIMULTANEOUS OPERATIONS ON PARAL 
LEL RUNWAY. — Simultaneous, same direction 
operations may be authorized on parallel runways, 
or landing strips, under the following conditions: 

1» Operation must be - conducted in - VFR 
conditions unless visual separation *is applied 
between aircraft concerned by the tower 
controller or ^pilots of the aircraft conducting 
tiia operation. • 



2. Two-way radio communications must be 
maintained with the aircraft involved, and 
pertinent traffic information must be issued. 

3, The distance between the runways, or 
landing Strips, must be in accordance with 
table 10-4. 

NOTE: If two categories of aircraft are 
involved, the greater distance must be applied. 

Simultaneous, opposite direction operations 
on parallel runways or landing strips, or on a 
nmway and a parallel landing strip, may be 
authorized mider the following conditions; 

1, -Operations must be conducted in VFR 
conditions. 

2, Two-way radio communications are main- 
tained with the air craft involved^ and pertinent 
traffic information is issued. ' 

3, The distance between the runways or land- 
ing strips must be in accordance with table 10-5. 

SEPARATION OF DEPARTING AIRCRYFT.- 
Departing aircraft are separated froni other 
aircraft using the same runway by ensuring 
that they do not begin takeoff roll until one of 
the following conditions exists: 

1, The other departing aircraft has crossed 
the runway end, -or i^ airborne. and turning to 
avert any conflict. {See fig. 10-18() 

2. Provided that distahces by reference to 
suitable landmarks can be dejtermined, the other 

/ 
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Figure 1O-I8. — Separation of departing aircraft. 
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3,000 FEET- 



-4,500-FEET- 



-6,000 FEET- 



201.145 



Figure 10-19.— Separation of different category departing aircraft. 




t 201.14^^ 
Figure 10-20.— Separation between departing and 
/ a preceding arriving aircraft. 




201.147 

Figure lO-2i^ — Separation between departing 
aircraft using intersecting runways. 



~ departing-aircraft needH3e-^irbotne-onfy- IfHhe- 
followlng minimum distances exist between 
aircraft (fig. 10-19); 

a. If only category 1 aircraft are involved — 
3»000 feet. . 

b. If a category 1 aircraft is preceded 
by a category 2 aircraft— 3,000 feet^ 

c. If tiie succeeding or botix aircraft are 
category 2— 4,500 ieet. 

d. If either aircraft is a category 3 
aircraft — 6,000 feet. 

3. A preceding arriving aircraft has taxied 
Off the runway. (See fig. 10-20.) 

departing aircraft is separated from 
anothef aircraft using an intersecting runway by 
ensuring that \ it does not begin takeoff roll 
until one of the following conditions exists: 

1. The preceding departing aircraft has 
passed the inte^ction or 10 airborne and Is 
turning to avert any conflict. (See fjg. 10-21.) " 

2. The preceding arriving aircraft has taxied ^ 
off the landing runway, or completed the landing ' 
roll and will hold short of the Intersection, 
or has passed the intersection. (See fig. 10-22.) 

NOTE: If reasonable assurance exists that 
the px'escribed sepilration will bo met when the 
aircraft commences takeoff roll, controllers 
need not withhold takeoff clearance until the 
separation actually exists. 
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In addition to the separation criteria gpvem- 
ing departing aircraft^ care must be exercised 
to ensure that a category 1 or 2 aircraft^ that 
will be taking off from an intersection on tt^ 
same runway behind a preceding departing 
category 3 aircraft, does not, commence takeoff 
roll for at least 3 minutes following the departure. 
This procedure does not apply .to aircraft 
departing behind a heavy jet, . 

SEPARATION OF ARRIVING AIRCRAFT,— 
Arriving aircraft are separated from other 
aircraft using the same runway by ensuring 
that the arrivi^ aircraft does not cross the 
landing threshold until one of the following 
conditions exists: 

1. The other arriving aircraft haa taxied 
off the nmway. (See fig. 10-23.) 




201.148 

Figure 10-22« — Separation between departing and 
arriving aircraft using intersecting runways. 



2. Between sunrise and sunset, if distances 
by reference to suitajjle landmarks can be 
detezmined and the om^r aircraft has landed, 
the preceding arrival need not clear the runway 
if the following minimum distances from the 
landing threshold exist (fig. 10-24): 

a. ^en a category 2 aircraft is landing 
behind a category 1 or 2 aircraft— 4,500 feet. 

b. When a category 1 aircraft is landing 
behind a category 1 or 2 aircraft— 3,000 feet. 

3. The other departing aircraft has crossed, 
the end of the runway. (See fig. 10-25.) 

4. If distances by reference to suitable 
landmarks can be determined and the preceding 
departure is airborne, it need not have crossed 
the runway end if the following minimum 



A \ 




201.149 

Figure 10-23.— Separation between arriving air- 
craft. 






-4,500 FEET- 



-3,000 FEET- 



201.150 



Figure 10-24.— Separation of different category arriving aircraft. 



ERIC 



208 

2d 4 



/ 



Chapter 10— AIRPORT T|IAFFIC CONTROL AND AIRFIELD EQUIPMENT 



distances from the landing threshold exist 
(fig. 10-26): 

a. When only category 1 aircraft are 
involved— 3,000 feet. 

b. When either aircraft is a category 2 
aircraft— 4,500 feet. 

c. When either aircraft is a category 3 
aircraft— 6,000 feet. 

An arriving aircraft is separated from an- 
other aircraft using an intersecting runway by 
ensuring that the arriving airoraft does- not 
cross the landing threshold until one of the 
following conditions exists: 

1. The preceding departing aircraft has 
passed the intersection or is airborne and 
turning to avert any conflict. (See fig. 10-27.) 

2. A preceding arriving aircraft has taxied 
off the landing runway, completed landing roll 
and will hold short of the intersection, or has 
passed the intersection. (See fig. 10-28.) 



•4 



A- V 
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Figure 10-25. — Separation of arriving and pre- 
ceding departing aircraft. 



SEPARATIOl^ OF HELICOPTERS. -Depart- 
ing helicopters are separated / from other 
helicopters by ensuring that they flSnot take off 
until one of the following conditions exist: 

1. A preceding departing helicopter has 
proceeded away from the takeoff area. (See 
fig. 10-29 (A).) 

2. A preceding arriving helicopter has taxied 
off of the landing area. (See fig. 10-29 (B).) 

An arriving helicopter is separated from 
other helicopters by ensuring that it does not 
land until one of the following conditions exists; 

1. A preceding arriving helicopter has come 
to a stop or taxied off the landing area. (See 
fig. 10-30.) 

2. A preceding departing helicopter has 
proceeded away from the landing area.* (See 
fig. 10-31.) 

Helicopters may be authorized, to conduct 
simultaneous landings or takeoffs if the distance 
between the landings and takeoff points is at 
least 200 feet and the courses to be flown do 
not conflict. (See fig. 10-32.) 

NOTE: Surface markings would have *to 
be referred to, in-order to determine the 
minimum distance between helicopters, or the 
pilots of the helicopters may be instructed 
--to remain at least 200 feet fi*om other helicopters. 

Helicopters performing air taxiing operations . 
(normally not above 10 feet) on the movement 
area are considered to he taxiing aircraft. 

Departing Airoraft 

Taxi information ifi^ed to departing aircraft 
is listed in chapter 11 of this training manual.^ 



■3,000 FEET- 



-4,500 FEE J- 



-6,000 feet- 



Is 
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Figure 10-26. — Separation of arriving and preceding departing aircraft of different category. 
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Pilots of departing aircraft will contact ground 
control prior to ta.d for taxi information. 
Fornj^tion leaders Uia^ request and receive 
taxi information for thair entire flight. 

Ground control issues the necessary in- 
structions, and clears an aircraft from the 
parking area to tb'i warmup area. Pilots of 
taxiing aircraft should remain on ground control 
frequency while in the warmup area until 
instructed to change frequency by the gJroimd 
controller, or until ready for takeoff clearance. 




201.153 

Figure 10-27*—- Separation of arriving «uid other 
departing aircraft using intersecting runways. 



Departing IFR flights receive their^ ATC 
clearance on ground control, frequency or a 
designated clearance delivei7 frequency. Navy 
pilots are required to *'read back** ATC 
clearances that differ from the filed flight plan. 

. IFR flights should be informed of the 
appropriate departure control frequency before 
takeoff. This information should be issued on 
the clearance delivery or ground control 
frequency. 

Departing aircraft will hold well clear of the 
duty runway until cleared for take6ff by th.e 
control tower. 




201.154 

Figure 10-28. — Separation of arriving and other 
arriving aircraft using intersecting runways. 
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Jigure 10-29,— Separation of a departing helicopter. (A) From a precediijg departure; (B) from a' 

X ^ preceding arrival, 
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PRCCeOiNC HEUCOPTER- 
HAS STOPPED 




PRECEDING HELICOPTER " 
HAS TAXIED OFF 



^Figure 10-30. — Separation of an arriving helicopter from a preceding arrival. 
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, Departing IFR flights may be authorized 
to depart and maintain VFR until the ATC 
clearance for the IFR flight is received, provided 
that the pjlot requests such clearance and approval 
is obtained by coordination with the facility 
responsible for issuing the- IFR clearance. The 
departure time must be forwarded to the facility 
issuing the clearance and the pilot instructed 
as to the proper frequency^ time, ^d place 
to contact such facility. If the IFR facility is 
unal^e to issue clearance because of traffic 



conditions, the pilot should be informed and a 
suggestion offered that he take the 'delay on 
the groimd. If tha pilot still desires to take off 
VFR and obtain IFR clearance in the air, the 
clearance may be issued as local traffic 
conditions permit. The facility must be informed 
of the VFR departure time. 

Official ceiling and visibility are issued to 
departing Vfr flights prior to takeoff when 
the weather is below VFR minimums, iuid to 
departing IFR flights when the weather is below 
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Figure 10-31, — Separation of*an arriving helipopter from a preceding departure. 
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Figure 10-32.— Separation of simultaneous helicopter operations. 
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taKeoff minimumsy or if none are established* 
when the weather is below V^R minimums. 

The Navy'bas established takeoff minimums 
for IFR flights based on, the pilot's instnunent 
ratings These ratings Are entitled Special or 
Standard and are issued to individual pilots after 
successful completion of a ilight check and 
written exam administered by an Instrument 
Flight 'Board ^which is established by the 
Commanding Officer of a facility. There are 
no t|ikeoff minimums established fpr pilots with 
ft Special instrument rating, and .takeoff will 
depend on the Judgment of the pilot and urgency 
of the flight. TaJ^off may be aCithorized for 
pilots with a Standard instnunent rating imder 
the following conditions: 

' 1* Three himdred. feet ceiling and 1 statute 
mile visibility. 

2. When a radar approach facility with 
published minimums less than 300 feet ceiling, 
ixA visibility 1 mile is ftvailablet takeoff is 
authorized proivided the weather is at leasts 
equid to the precision approach minimums fo/ 
the runWay in use, but in no case 
weather is less than 200ieet ceiling and ihsibility 
1/2 mile/2400 feet RVR. 



* At. certain air stations wher^^trommercial or 
air carrier aircraft are authorized to operate 



carrying passengers or cargo for liire or 
compensation, there is a minimum visibility 
below whicfi takeoff clearance to sychtoircraft 
must be denied.. The specific minimum visibility 
is variable,, depending upon the type of visibili^ 
reporting procedure and equipment available at 
the particular station. Should your .station be 
so affected, refer to the appropriiite section 
of TATC .Handbook 7110.8 (Series) for the 
applicable minimiun visibility. 

A departing IFR flight should be Instructed 
to contact^ departure Control when appropriate. 
For aircraft that can change radio frequencieis 
after takeoff, the instructions are normally issued 
when the" aircraft is one-half mile beyond the 
Qnd of the runway provided that no fiJ^rther 
commimicatipns with the tower are required. 
For others, the instructions may be issued 
prior to, or^ in conjimction with, the takeoff 
clearance. i. 

Takeoff clearance need not be vMthheld 
imtil prescribed separation exists if therQ 16 
reasonable assurance that it will existVhen the 
aircraft starts its takeoff roll. 

Arriving Aircraft . . ^ 

Landing information, as appi*opriate»/'to-bb, 
issued to arriving. aircraft is list^dSn J^^ter 
11 of this training manual. v ' 
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180* TURN 



NORMAL PROPELLER 
AIRCRAFT PATTERN 
ENTRY 



^tr INITIAL 
ENTRY POINT 




Figure 10-33. — Conventional and overhead approach traffic patterns. 
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At certain facilities, pro(3edures aijay be 
established for arriving VFR traffic to Contact 
approach control for landing and traffic infor- 
ifaation. In such cases approach control assists 
the. Iqea! CyatroUer^ with the communications 
workloaS^ and traffic spacing in addition to 
enhancement of safety by making ' traffic 
information available for a greater distance 
from the airport, ; Local ^instructions will, 
promulgated which govern such operations. 

Arriving aircraft normally call the ttwer 
for landing instructions ^xlor to entQringVthe 
airport traffic area. Aircraft carrying ve 
important persons. (VIP), or cargo requiring 
. assistanae, should contact^the tow^r as soon as 
possible^ , and again When entering the airport 
traffic area.i . ' 

' Spacing of arriving aircraft must begin priot 
to^ their reaching that portion of the traffic 
patterfa where a landing clearance must pe 
given, VFR traffic tends to ifriM at irrewiar 
. intervaliS or in .large numbers requiring a 
controller id issue the necessary instructions 
and Information to establi^ an evenly jtimed 
flow of traffic. 

Traffic patterns are established *at airports 
to epiiddy the desired flow of , air traffic in the 
yioinify of th$ airport, Standiurd pattemi^ are^ 



left-hand patterns as depicted in figure 10-33, 
A conventional pattern, used moslly by recipp 
rocating engine-powered aircraft, consists of 
the following: ^ 

\ " - 

1, Upwind leg, A flight course parallel to 
the landing runway in the direction of landinp^, 

2, Crosswind leg, A flight^urse at riglit 
angles to the landing runway off its upwind leg, 

3, Downwind leg, A fligi\t course parallel to 
the landing runway in the direction^ opposite to 
landing, 

4, B^.se leg. A flight course at ji;:ight angles to 
the landing runway off Jitsj(Sp?bacb end and 
extending from the downwinffNl^ tOi the inter- 

"section dt the runway centerline e^tmoedl 

5, Final approach, A fligixt cour^ in the 
direction of landing along the runway c&nterline 
extended from the base leg down to the runway, 
(See fig, 10-33). 

4 

A Standard overhead approach pattern for use 
by military high performance alrcrait consists 
of ^he following: • ^ ^ ^ 



1, An initial approach 3 to 5 mil^s in length. 
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2, A breakpoint at which the first 180-degree 
turn is started, (Normally over the numbers 
on the runway of intended landing.) 

3» Direction of turns is normally left, 

4, Pattern altitudes at least 500 feet above 
the conventional pattern until the second 180- 
degree turn is s£arted, 

5, rollout on final approach not less ttian 
one-fourth mile from the runway threshold and 
not less than 300 feet above the groimd, (See 
fig. 10-33.) 



Sitry of the overhead approach pattern Is 
normally from the initial point. Entry of the 
conventional pattern is normally an interception 
of the downwind leg at an angle of 45 degrees. 
(See fig. 10-33.) 

^>6cified procedures and control techniques 
vary from one facility' to another, 'as well 
as from one controller to another. However, 
cert^ basic rules ^ly regardless of the 
techniques that are used; for example: 

«* - 

1. The controller is responsible for issuing 
instructions and information relative to all known 
traffic conditions. 

2. All turns by the pilot around the airport 
will be left-hand, unless otherwise specified by 
the controller. 

3. At least one component pf a traffic pattern 
(final ' approach) will be used- by the pilot, 
consistent with instructions issued by the 
controller. 

• * 

4. Pilots are responsible for conformance 
with the applicable pattern requirements estab- 

- . lished by antinoise programs, etc. 

5. Pilots have the final authority for the 
acceptance of clearances issued from the tower. 

6. Alillnstructions issued by the controller, 
and accepted by the pilot,.. nmst be adher:ed..to , 
by the ^iloi' tohice)^^ 

7. Pilots landing or taking off are entiUed to 
all -usable and available portipns of the nmway. 

If it is necessai7 to ,hold arriving VFR 
idrcralt at visual holding points because of 
traffic congestion, such aircraft would be cleared 
to a selected, prominent geographical fix easily 
recognized from the air and preferably one 
depicted on aeronautical charts. Instructions 
should be issued regarding the dir^pction of 
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holding and turns. Traffic information is issued 
to aircraft cleared to hold at the same fix. 

Landing clearance is normally issued when 
arriving aircraft turn to base leg or begin 
the second 180-degree turn for the overhead 
approach. Such clearance is normally issued 
after prescribed separation between aircraft 
concerned exists and the ^ISjJlotii^eports **wheels 
down." ^ 

Landing clearance need not be withheld, 
until prescribed separation exists if there is 
reasonable assurance that it will exist when 
the aircrnft crosses the-Jan,ding_1fereshold._ 



However, a succeeding aircraft should not be 
cleared to land before a preceding arriving 
aircraft crosses the landing threshold. 

Landing clearance may be issued to a radar- 
controlled aircraft when it is 3 miles from 
touchdown or landing threshold even though the 
preceding aircraft has, not crossed tjie landing 
threshold provided that there is reasonable 
assurance that appropriate separation will exist 
when the radar-controlled aircraft crosses 
the threshold. Tyafflc information should be 
included with the landing clearance. 

A landing clearance may not be withheld 
indefinitely, even thou^ it appears a violajlon 
has been committed. The apparent violation 
mi^t be the result of an emergency situation. 
In any event, assist the pilot to the maximum 
extent possible. ' 

If the pilot of an aircraft requests clearance 
for operation* from a closed of imsafe 
runway, he gShould be advised of the runway 
condition. If the pilot peraists in his request, a 
controller may quote the applicable parts of tiie 
NOTAM concerning the nmway and inform the 
pilot that a clearance cannot be issued. Then if 
the pilot still insists and in the opinion of the 
controller the operation would not adversely 
affect other traffic, he *ould be informed that 
tte.pp^r^atlon vfllL be at his own risk. 

Parking Transient Aircraft 

Pilots of arriving aircraft will normaUy 
shift to ground control frequency upon clearing 
the duty nmway. At this time lha ground 
controller will issue any additional instructions 
necessary for the aircraft to proceed to the 
appropriate destination on the field. Pilots of 
aircraft based aboard a particular station or 
those who are , known to be familiar with th^ 
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field may need only an acicnowledgment froni^ 
ground control that they are on ground control 
frequency . and a brief instruction to complete 
the operation* , ^-^^ 

EXAMPLE: TAXI TO YOUR LINE, 

Pilots who are unfamiliar with the field 
may need precise step-by-step instructions to 
get the aircraft to the proper place. Actual 
paridng of the aircraft is accomplished by a line 
crew; however, the ground controller should 
prpvide the Une crew with advance notification 
of the aircraft arrival so that the transition 
from instructions issued by the tower ^to visual 
signals provided by the lineman is . a smooth 
an^ continuous operation. Use of FOLLOW ME 
vehicles is common at many fields to simplify 
the procedure of getting an unfamiliar pilot 
to his destinatipn on the field as e:q)editiously 
as posMhie. The ground ^controller will have 
"communications with both the FOLLOW ME 
vehicle imd the aircraft, but communications 
do not normally exist between the vehicle and 
the aircraft. This requires liaison and coordi- 
nation to get the vehicle in the proper pickup 
position and ensure that the pilot establishes 
visual contact with the vehicle. These vehicles 

are usually lifted for night use. 

•-«, 

Refueling operations are outside the authority 
or responsibility of tower controllers; however, 
they may be called upon to relay advance 
Information to the appropriate personnel about 
the type or grade of fuel required by a 
transient aircraft. This allows the refueling 
truck to be called out and meet such aircraft 
when they are parked, thereby expediting 
refueling and reducing ground time. 

Priority 

Air traffic control service is provided On a 
first come, ffrst serve basis as circumstances 
permit, with the following exceptions: 

1, Maximum po^ssible priority ^ should be 
provided military air evacuation flights when 
requested by a particular pilot. Particular 
consideration to priority should be given in 
terminal areas aad to avoid turbulent conditions, 

2t Maximum assistance shoulc} be provided 
SAR aircraft while performing a SAR mission, 

3, Special handling may be required to 
e?qp6dlte a Semiautoma^c Flight Inspection 



Aircraft (SAFI), which is a specially equipped 
aircraft with a preplanned system of checking 
certain navigation aids, ^ 

4, ^>ecial consideration must be given to 
e;q}edite the movement of the Presidential or 
the Vice Presidential aircraft and any escort 
aircraft as well as related control messages 
when . traffic conditions and communications 
facilities permit, ^ ^ 

5. E?q)editious handliitg is required for any 
aircraft using the code name FLYNET. This code 
name indicates that the aircraft is transporting 
a nuclear emergency team to the location of 
a nuclear incident. 

Insofar as assigning priorities for the handling 
of aircraft ejqjeriencing emergencies is* con- 
cerned, no set priorities can be prescribed 
because of the infinite variety of possible 
situations which may occur, 

. It should be remembered however, that air- 
craft in distress have the right of way over 
all other traffic. 

All naval air activities may assign priorities 
to VFR traffic. Priority is not normally given 
to VIPs; however, all Navy air traffic control 
facilities may give consideration ,to- VIPs as 
long as safety is not affected. 

The operation of jet-propelled aircraft neces- 
sitates expeditious handlir«g to avoid excessive 
fuel consumption during taxiing, takeoff, and 
landing operations. Therefore, the following 
instructions must be followed by naval control 
'tower operators: / 

1, Jei aircraft must NOT be granted priority 
for, taxiing, takeoff s, or landings unless the 
pilot so requests, 

2, In granting priority:- (1) Jet aircraft may 
be cleared first when propeller-driven airczaft 
"/ill delay taxiing and takeoff; (2) if jet aircraft 
are ready for takeoff and propeller-drlven^ 
aircraft are approaching for landing. Jet air-' 
craft may be cleared for iakeoff and all other 
aircraft except Jet, hospital evacuation, and 
aircraft' in emergency may be instructed to 
circle the field; jet aircraft approaching lor 
landing may be cleared ahead "of all other 
aircraft (both Jet and conventional), taking off 
and ahead of all other ^aircraft landing except 
those in emergency and hospital evacuation 
aircraft^ ./ - < 
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Pilots of jet aircraft should not request 
priority except when considered necessary. 
Orclfitirily, the necessity should not exist for 
flight* in local flyjng areas. ' 

VFR Helicopter Operations , 

Where helicopter and fixed-wing aircraft 
use the same lacllity, -a controller must 
consider the maneuverability and operational 
characteristics of helicopters when issuing 
instructions and Information to establish a smooth 
flow of traffic. Helicopters do not necessarily 
conform to a standard traffic pattern as do 
fixed wlFig aircraft. Local procedures may be 
established to ensure uniformity of helicopter 
operations. Local pilots, would proba}3ly be 
familiar with such local procedures, but transient 
pilots would depend upon the controller to issue 
appropriate instructions. Conflicting flight paths 
and movements between hellcof)ters and fixed- 
^ng a^craft must be prevented. 

Pilots of helicopters should request per- 
mission from the control tower to cross a duty 
runway, or runway in use. The controller should 
then issue appropriate instructions based upon 
an assessment of the cxirrent traffic situation. 

Navy helicopter flints within a control zone 
should not. exceed an altitude of .500 feet unless 
authorized to do so by the control tower or 
other appropriate agency. 

Helicopter training flints should stay well 
clear of other traffic. When they are within. the 
boundaries of the airfield, the pilot should 
guard the tower frequency so a controller can 
keep the pilot informed of current traffic 
information. 

Practice autorotations (defined in appendix 
ni) may be conducted within the limits of the 
field boundaries over a surface where a full 
autdrotation might be safely completed, and 
which is readily accessible to crash and 
firefi^ting equipment. Practice autorotations 
require the approval of the control tower. . - 



Simulated Flameout. 
*(SFQ) Procedures 

Military turbojet aircraft may be authorized 
to malce SFO maneuvers. Practice SFO ap- 
proaches are authorized only for specific aircraft. 
3t>wover, precautionary SFO approaches niight 
be made by any aircreit when engine failure is 
considered possij?le. 



The following are requisite if practice SFOs 
are authoj'ized: 

r 

1. A Letter of Agreement authorizing SFOs 
is in effect. 

2. Known traffic information is relayed to 
the aircraft conducting the SFO and to, any 
other aircraft within or adjacent to the flameout 
maneuvering area. 

3. Altitudes to be utilized by aircraft conduct- 
ing simulated flameout operations or practice 
precautionary approaches must be obtained by 
ATC prior to granting approval for theoperation, 

A sinaulated flameout pattern conststs of-t 
following: 

1. High Key, which is a position over the 
airport where the pilot .begins to maneuver 
the aircraft to enter a high downwind leg. 
(Recommended altitude 5,500 to 15,000 MSL.) 

2. Low Key, which is a position on high 
downwind leg just before tumirig on base leg. 
(Recommended altitude 3,500 to 10,000 MSL.) 

3. Flameout Maneuvering Area, which is that 
airspace to be occupied by an aircraft conducing 
a SFO approach, which begins at high key, 
includes* the low J^y, and ends at the landing 
threshold. (See fig. 10^34.)^ 
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Figure 10-34.— Simulated flameout pattern. 
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Aerial Tow Target Operations 

Aerial tow targets and related equipment 
are used in gunnery practice by ships and shore 
installations and in air-to-air firing exercises. 
Towing operations enable gunners to fire at 
targets 'that simulate moving aircraft in speed, 
*6h£qpe, and maneuvers. 

Most aerial tow 'targets presently employed 
are of the type' that can be released, or trailed, 
behind the ^rcraft in fli^t and retracted when 
the mission is completed. These targets do not 
normally ' require any special consideration 
OTncerning^ ^atrport traffic C0RtTOl,lT<5wever, the 
possibility of a mei^hanlcal malfunction exists, 
and a pilot may not be able to retract the 
target. In such cases the pilot may desire 
to mato a low appi;oach over the airport and 
drop the target in an area from which it could 
be retrieved. The local Air Operations Manual 
designates specific procedures and areas for 
dropping tcwad targets. 

It should be kept in mind that an aircraft with 
a tow in the traffic pattern is a definite hazard 
and the Air Controlman has the responsibility 
of controlling traffic accordingly, ThiSs may 
require additional spacing of traffic or having 
other traffic vacate the traffic pattern until 
the tow drop is complete. 



Field Carrier Landing ^factice 



/ 



Involvement of the Air Controlman in the 
procedures of field carrier landing practice 
(FCLP) stems from his position of control of 
aircraft at and around the airport. The extent 
to^which he is called upon to exercise control 
and handle other aspects connected with-FCLP 
is discussed in the following sections. 

The landing signal officer (LSO) is an ex- 
perienced carrier pilot, designated and trained 
by the Navy to Assist and instruct pilots in 
eerier and field carrier landing techniques. 
The LSO has direct responsibility for the 
aircraft in the FCLP pattern. The tower retains 
overall control of the traffic, which means the 
control tower will issue instructions whenever 
there is danger present to the aircraft in the 
pattern. To effectively accomplish this, there 
must be close coordination between the tower 
and the LSO regarding any emergency' action 
that may be necessary. In additiron, tower 
operators can relay any informatjon to, the 



LSO pertaining to the aircraft in-^the pattern 
if it will result;' in safer operations. The only 
instructions, other ^^teir those issued by the 
control tower during FCLP when a hazardous 
condition exists, are initial takeoff clearance and 
taxi Instructions. All other instructions given to 
the pilots of aircraft conducting FCLP are given 
by the LSO, 

FCLP is the most hazardous routine operation 
conducted on the field. The tower operation 
must be constantly alert for any emergency 
while these operations are in progress. These 
emergencies may result from spins, stalls, and 
ground loops, ^e to the~ slbw~ speed and low 
altitude of the aircraft in the pattern, Wliile 
conducting FCLP, more than the normal amount 
of crash equipment is required to be available 
on the field because of the greater hazards 
involved. Station instructions designate the 
positioning of this equipment and the amount 
required. 

Pilots receive an extensive training program 
at shore installations, preparing them for 
actual carrier landings prior to going aboard 
an aircraft carrier, T|jerefore, to approximate 
shipboard landing conditions, a runway is marked 
off in size and shape similar to the flight deck 
of an aircraft carrier. Landing area markings, 
discussed earlier in this chapter, sometimes 
serve as a simulated flight deck for FCLP, 
However, when it is impractical to conduct 
FCLP operations on the landing area marking, 
additional simulated fU^t deck markings are 
painted at appropriate locations on the runway. 
Lights are used to outline the runway for 
nighttime use. These may be either portable 
lights or smudge pots, 

FCLP PATTERN,— The FCLP pattern i« 
usually a touch-and-go pattern. This means that 
the aircraft is able to stay in the pattern and 
complete more approaches. When the aircraft 
takes off, the pilot will usually turn slightiy to 
the rij^t so as to leave the runway clear of 
turbulence. An aircraft entering turbulence from 
an aircraft ahead may have trouble recovering 
because of the low altitude, and a crash may 
result. The airspeeds used vary with th^ type 
of aircraft; however, they are normally not much 
above [^tailing speeds. In their final approach, 
aircraft are controlled by the LSO. The LSO 
may, at his discretion, wave off an aircraft at 
any point in the landing approach. The pilot will 
land after completion of the required xmmher 
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of approaches, or whe& low on fuel. The control 
tower will then isfeue instructions to the pilot 
for taxiing back to the parking area. 

An aircraft receiving a waveoff'will remain 
in the pattern and will make its next approach* 
in its regular sequence, wih other aircraft still 
in the pattern. 

. Most facilities have a portable or permanently 
installed Fresnel lens for use with FCLP. This 
visual landing aid is the same as that used 
aboard ship and is illustrated in chapter 13 of 
this manual* 



MINIMUM FUEL 



Minimup fuel is an advisory term Indicating 
that, in th* judgment of the pilot, his fuel state is 
such that no undue delay can oe accepted 
enroute to his destination* This is not an 
emergency situation, but xjulduejelay^may result 
in an emergency. If at any tiifiife the remaining 
usable fuel supply suggests the need for trafi^c 
priority to ensure a safe landing, the pilot shall 
declare dJ^ emergency and report fuel remaining 
ip minutes. Both minimum fuel advisories and 
emergency fuel 'state shall be reported each time, 
control is transferred to a new controller* 



EMERGENCY AND 
CRASH PROCEDURES 

The facilities for fighting fires and aiding 
personnel involved in crashes are a vital part 
of the airport equipment* 

While flight operations are being conducte'd, 
commspding officers must ensure that adequate 
firefighting, crash, rescue, and ambulance 
equipment is on hand* They must also see ,that 
the equipment is favorably located, adequately 
manned, and in efficient operating condition add 
that the crew is alerted* Only^a minimum 
of equipment is ^required on ibe field during 
normal operations, but other crash and. rescue 
equipments are held in readiness at all times. 

All air stations maintain a current crash 
bill detailing the duUes of t^bose assigned the 
handling of such emergencies including control 
tower operators. Additionally, procedures are 
established for handling emergencies or accidents 
when the, aircraft involved is carrying hazardous 
cargo* Theoo instructions are normally separate 
from the crash bill because of their classified 
nature* 



It is the primary responsibility of the control 
tower operator to observe closely all activities 
on the airfield and within the visible traffic 
pattern, and maintain radio communications with 
aircraft concerned* Normally the control tower 
operator will obtain initial information on an 
Jmpending- emergency or accident. Control tower 
personnel must speedily convey exact information 
to crash, firefi-^tlt^, and rescue units so that 
prompt action by those units can be taken* 

At any time a pilot reports an emergency or 
an aircraft emergency is suspected, immediate 
response is required to assure that the pilot 
has aK^ropriate and adequate runway lights ox> 
other appircrable~light— systems li " " ^ '^"^ 
landing when lights are reouired* For suspected 
inbound lost communications aircraft, the runway 
lights, aijproach lights, and other required light 
systems must be lighted as >pre scribed 30 
minutes prior to the estimated time of arrival 
of the unreported aircraft* The lights must 
remain on until the aircraft has been reported 
located or 30 minutes after 'it is estimated that 
the aircraft's fuel supply is exhausted* 

Primary Crash Alarm 
Intercommimications System 

This systexp is a direct wired intercommu- 
nications system normally installed between the 
stations listed herein* 

Its purpose is to provide an immediate 
means of comnaunication to primary emergency 
activities so they may notify all essential sup- 
porting activities* 

1* Control tower, 

2* Crash/rescue alarip room* 

3* Air operations dispatcher* 

4» Structural fire alarm room* 

5* AirOps duty office* 

6, Station hospital or dispensary* 

Secondary Crash Alarm 
Intercommunications System 

This system^may operate throu^ the regular 
telephone switchboard and may be activated 
from the corilrol tower and the flight clearance 
desk* This system is referred to as the ^'crash 
phone**' Telephone receivers on this system 
are installed ag required at eacb facility* The 
following stations are suggested: 

1* Crash/rescue alarm room* 
0 2, Structural fire organization* 
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3. Hospital or dispensary, 

4. Aircraft maintenance departmient, 

5. Photographic laboratory. 

6. Crash boat house (if applicable). 
7^ Security office. 

8. Airfield operations office. 

This system allows notification of all easential 
personnel and activities silnultaneously by the 
flight clearance dispatcher without further in- 
terference with control tower duties. 

The ''crash phone'' is tested daily at all 
facilities to ensure its satisfactory operation. 
This test is usually originated by the control 



tower ur Ihu flight clearajR5e^ranch. 

As procedures may vary at different ATC 
facilities, no attempt will be made here to 
ejqpiain actual test procedures; however, ycu 
should become thoroughly familiar with the 
entire operation of the crash phone system as 
it pertains to your facility. 

Emergency Radio 
Communications Systems 

Two radio networks are provided for the 
purpose of coordinating crash and firefighting 
activities. The primary network is deferred to 
as the ''crash network" which provides commu- 
nications between the control tower and the 
necessary mobile units such as ^ crash trucks 
and ambulances. The other network is a standby 
or spare in case of outage of the primary 
equipment. The secondary network is referred 
to as the "internal security network." 

Responsibility 

In the event of a crash or impending emer- 
gency, control tower personnel must convey 
exact information to the necessary units 
concerned and keep them advised of the status 
and pertinent details. They must notify all 
traffic on the field and in the air of the crash 
or emergency, and, at the direction of the 
operations officer or his authorized representa- 
tive, close the field to traffic until free for 
normal operations. 

When activating the crash phone system, 
•give the following information if available: 

1* Location, 

2, Type of aircraft. 

3, Nature of emergency. 

4. Fuel state. 

5. Njimber of personnel aboard. 



6. E^losives, ordnance stores, or other dan- 
gerous cargo. 

7. Landing runway and ETA. ^ 

8. Any other pertinent information. 

Aircraft crashes are usually described as to 
location by using a grid map system especially 
constructed for this purpose. (See fig. 10-35.) 
bometimes it is desirable to construct two grid 
maps. One map is used for crashes on or near 
the airport, and one is e:q)anded to cover more 
area for off-station crashes. In either case, 
all crash vehicles, crashboats, and rescue 
aircraft must be supplied with copies of these 



maps to able to interpret tower directions. 
Two examples in using this map are: Area 
THREE FOXTROT would include the approach 
end of runway 18 and SIX BRAVO would include 
the approach end of runway three. 

There is a certain amofimt of excitement 
generated with the pccjirrence of an emergency 
or brash. However, since you are transmitting 
very vital information it is extremely important 
that you be CORRECT, CONCISE, and CALM. 
Remember that you are talking to several 
people «t one time and they must absorb the 
information that you. are giving itrorder to take 
proper action. 

Emergencies and crashes more distant from 
the field are usually- 'handled by search and 
rescue facilities. The procedures for alerting 
search and rescue facilities are covered in 
chapter 5 of this manual. 

For detailed information pertaining to the 
organization and duties of the crash crew, you 
should consult the U,S. Navy Aircraft Fire- 
fighting and Rescue Manual (NAVAIR 00-80R-14.) 

Locator Beacon Signals 

Personal survival equipment worn by air- ' 
crewman of fighter and attack-type aircraft is 
equipped with an emergency locator beacon which 
is activated either manually or automatically 
after ejection or bailout from a disabled , 
aircraft. 

Beacon locators consist of a self-contained 
radio transmitter -.which operates on batteries 
and is very compact, weighing approximately 
1 potmd. . 

These units will transmit a distinctive tone 
on 243.0 (guard frequency). Their purpose is to 
call attention to the emergency and to provide a 
signal that can be used for homing or fixing to 
locate the downed airman. In addition, some 
equipment used by Navy aircre)ymen has a 
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Figure 10-35.— Crash grid map. 



voice transmit-recelve capability 
the airman has reached the ground. 

Preventing Wheels-Up Landings 

There are many and varied 
wheels-up landings. They range 
from mechaMcal .failure of the 
system to fprg^tCulness on the 
. pilot. 

ER?C 



for use after In order to keep wheels-up landings at a 
minimum regardless of the cause, most naval 
air stations post a wheel watch at the approach 
end of the duty runway. This watch is normally 
provided with two LSO paddles or flags and a 
reasons, for pyrotechnic flare pistol or a control switch to 
all the way the wheejls-up warning lights (discussed earUer 
landing gear in this chapter) where installed, 
part of the The duty of the wheel watch is to closely 
observe each aircraft i^roaohing for a landing; 

/ • 
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if the landing wheels appear to be down and 
in place, he signals a ROGER (ai^ns extended 
parallel to the ground).^ A waveoff (signal not to 
l&iiu) is given to all aircraft not having landing 
gear extended (wave arms overhead to side). 

At any time there is any doubt, the wheel 
watch gives ^a waveoff. If the aircraft continues, 
and it becomes apparent that the waveoff signal 
has not been observed, pyrotechnit flares are 
fired or the wheels-up warning lights are 
activated, if ai^plicable. ^ 

EMERGENCY RECOVERY EQUIPMENT 



iimergency recovery equlpmehTTsliistalled at 
naval eUrfields to provide a means of bringing 
tailhook-equipped aircraft to a safe stop after 
landing whenever normal landing procedures 
cannot be employed. 

This method of recovery may be utilized by 
aircraft that have ejq)erienced a partiaij failure 
of their hydraulic system, therely resulting in 
a possible loss of brakes, and quite frequently 
th^ Inability to lower part or all of the landing 
gear— also in the event of a blown tire or for 
any other .reason that the pilot would deem it 
advisable to make an arrested landing. 

When an emergency arrestment is planned in 
advance, controllers should be alert to ensure 
that the tadlhook is actually dowi{ prior to 
engagement with the arresting cablQ. , 

.This may be accomplished by a visual 
si^iting of the hook itself during daylight hours 



and by observing the sparks generated by the 
hook dragging on the runway during night 
landings. 

The most common aircraft arresting systems 
and runway overrun barriers employed at naval 
air stations are discussed in this section. 

E-5 EMERGENCY 
CHAIN-TYPE ARRESTING GEAR 

The E-5 chain-type emergency arresting ge sir 
uses the principle of dragging weight behind 
an aircraft to stop it. The weight in this instance 
is chain that has been positioned onjhe runway 
"parallel t6"~and" appt^malely l fooF Inward 
from the edges. Two crosb deck pendants 
(cables Sketched across the runway) attached 
to the emfs of the chain permit aircraft to be 
arrested-^ the tailhook catching the cross 'deck 
pendant and dragging the chain until the aircraft 
comes ^to a stop. 

The chain gear consists of two cross deck 
pendants, two lengths of chain, and the necessary 
equipment to tie the two together to make the 
arresting gear unit. 

The operation of the chain gear is very 
simple. The aircraft catches one of the cross 
deck pendants with its tailhook, and at this time 
the sheaipin is broken. This releases the 
pendant, which is now connected only to the 
chain. The chain is then towed down the runway 
by the aircraft. (See fig. 10-36.) This permits 
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Figui;e 10-37,— Bidirectional arresting gear. (A) E-15 gear; (B) E-27 gear. 



igure 10-37,-1 



the transfer of the energy of the arrested 
aircraft to the chain. The arrangement of the 
chain causes it to pay out gradually, tim 
progressively increasing the weight pulled by 
the aircraft* The energy of the arrested aircraft 
it dissipated by the chain until the arrestment 
is completed. Then the aircraft is disengaged, 
from the gear, and the gear is restored for 
future use. 



E-15 AND E-27 ARRESTING GEAR 

These types of emergency arresting gear 
are bidirectional and designed as landbased 
emergency standby gear for arresting tailhook- 
equipped aircraft. The arresting engine is a 
rotary friction-type energy absorber and is 
designed to dissipate the energy of a landing^ 
aircraft* All tji)es of E-15 and E-27 arresting 
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gear tise essenttally tbe same engine for decreases the rotational speed of the reels, 

arrestment, althou^ enginet components may therein slowing down the purchase tape payout 

be changed as necessary to suit individual which in turn applies a braking force on the 

installation requirements, ^/ aircraft. 

... , Arresting engines for both the E-15 and E-27 

Aircraft arrestment is accomplished by the may be installed above or below ground (in a 

engagement of the aircraft arresting hook pit). A typical E-15 installation is depicted in 

with a deck pendant which spans the runway, figure 10-37 (A); the E-27 equipment is shown 

During nmout the kinetic energy of the arrested in figure 10-37 (B). 
aircraft is absorbed by the rotary friction , 

arresting engine. The arrestment is entirely MOREST EMERGENCY 

automatic. The arresting gear engine is activated ARRESTING tfEAR 
when the aircraft arresting hook engages ^the 

deck pendant, thereby pulling out the attached Merest arresting gear is a self-sustaining, 

purchase tapes. Asjthe tapes unwind* the reels mobile, portable unit that is capable of being 

rotate, turning sprockets which simultaneouiily installed on small landing fields. (See fig, 

drive a hydraulic pump^and rotate a valve cam, 10-38.) 

The pump supplies pressure to the friction . The arresting engines are mounted on a 

brakes, and the amount of pressure supplied is semi-trailer for mobility. >In figure 10-38 the 

programmed by the amount of restriction in a wheels have been removed ferom the trailer so 

cam-controlled valve. The brake application the engines can be stabilized,! 
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. Figure 10-38,— Morest emergency arresting |gear. 
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Figure 10-39.— E-28 



E-28 EMERGENCY 

RUNWAY ARRESTING GEAR , ^ 

> The E-28 arresting gear is a rotary hy- 
draulic system. It is fast and efficient, and 
needs little maintenance. It can arrest hook- 
equipped aircraft in all types of landings. The 
simplicity of the gear's structure, and its hi^ 
caliber reliability, make it exceptional. The cycle 
time for reuse is approximately 80 seconds. 
No initial preparation or adjustments are 
necessary for arresting any type of naval aircraft. 
-A man can usually qiwilify to operate the E-28 
within a day or so* Figure 10-39 is an example 
of the E-28 installation. It is anticipated that the 
E-28 will replace all other types of arresting 
gear ashore eventually. 

Basically, the E-28 includes a rotary hy- 
draulic system with two identical arresting 
engines that control the payout of a crbss-deck 
pendant held by the nylon tapes that feed into 
a winding dxmn mechanism attached to each 
energy absorber tmit. Each system also contains 
a cooling system and a retrieve system. Once 
the hook engages the pendant,-tbe forward motion 
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arresting gear. 



of the aircraft pulls out the nylon purchase tape 
and' activates the energy absorg^^p^^its. Each 
such tmit has a rotor and arrangement^ of 
stationary vanes in a container of hydraulic 
fluid. As the tape imwinds, the rotating wheel 
turns the rotor, thus creating turbulence in the 
fluid. This turbulent fluid offers such resistance 
against the rotor that the speed of the unwinding 
wheel reel diminishes to the point where the 
payout of tape is stopped. The heat generated 
by resistance (rf the turbulence is drawn off 
by the pumping of the hydraulic fluid throug^i 
a cooling tank in which the large e3q)osed 
surface se^es as a beat exoibanger, dissipating 
excess heat to the outside liir.. The retrieve 
assembly is a gasoline engine-driven assembly 
with an electrical 'starting system anjl is 
operated from a^control panel on the assembly 
base. The retrieve assembly rewinds the tape 
and pre-tensions the pendant after each arrest* 

.RUNWAY OVERRUN BARRIER 

Barriers arq that part of the shore-based 
recovery equipment used for " the emergency 
arrestment of aircraft which, because of tailhook 
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WEBBiNG ASSEMBLY' 



201.167 



'Figiire 10-40»— 'Runway overrun barrier. 



of other mechanical failurOi cannot make a 
normal arrested landing during an emergency 
situation. The makeup the barrier Includes the 
following basio items or parts: nylon webbing» 
port and starbo^d stanchions* and cross-dedc 
pendants that are attached to the arresting 
gear as previouslyl described* > 

The barrier webbing assembly is a group of 
all-nylon webbing straps combined as a unit, 
throuj^ which the kinetic energy of an aircraft 
Is absorbed, to produce, arrestment within a 
short runout (|lstance« (See fig. 10-40.) 

When the aircraft engages the barrier, the 
nose penetrates the webbing, and the vertical 
straps engage the leading edges of ttie wings 
and wrap about the aircraft. The barricade then 
passes the force's of arrestment to4he chain 




or nylon ts^, at which point th^ Cresting 
procedure follows in the same manner as the 
three previously described emergency arresting 
techniques. 

Whenever possible, ttie barrier is located in 
the runway overrun area at a sufficient distance 
from the 6nd o( the runway to permit it to 
remain 1^ a ready position wh^e conducting 

, normal aircraft operations. If sufficient overrun 
area is liot available for such installation, the 

' barrier is located as close to the end of the 
nmway as possible* However, locating the 

. tiarrier so near the runway makes the barrier 
an obstruction hazard when making approaches 

^over it. For this reason it is required that 
it be possible to raise and lower the barrier. 
At most installations, it oin be contrplled 
remotely frpm the tower. 
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Emergency recovery of an aircraft by the 'the J^way with' of without "pilot 



, barrier Is }he least desirable systena descritfed 
in^ this cha4>tert since some damage to the 
aircraft, is likely to result, However, damage 
"is usually minor, compared to what could Result 
^ du.ring the aborted , takeoff^ or ddrli^ a landing 
. when the aircraft would^oll past the runway 
' or overrun area, intq \puj^ surface where 
' considerable damage and\ihjury to occupants 
could occur, l 

RUNWAY ^'OAMiNG 




Due .to the nimierous variables preseivt in 
any— eme^rgency—ianding'-tiiere ~is~little chance 
of positively and accurately predicting the . 
urtSefxiiness of foam , ^l any .g\ven euiorgenov,. 
However, where there is likeUhood of 'fiiel 
spillage that may ignite from fric^lOQ-gproduced 
sparks, .the use , of foam on the runway will 
decease the ^possibility of a fire* from tllitSS^ 
sourpe by a significant factor. Time is of the 
essence. First- con^sideration is an estimate of 
how long the aircraft concerned can remain 
airborne. The crash trucks require a minimum 
of 10 to 20 minutes to .apply a foam .blanket, 
recharge, and return to , tiie standby ,positldn. 

The operations office;: (oqerations duty 
officer) is responsible for the decision to foam 



considered desirable, ajad conversely, to deny the 
pr6cedure if necessary* 



Foam Patterns — / • ; , . 

**" . * 

Presently tHere are twp basiio*foai)i pattern^ 
, used. They are as follows: 

l^oam is laid from the 2;000-foot to the 
5,00Woot position in the center of the runWay' 
approximately 40 * feet wid*. This pattern is 
usually associated vflth the landing gear .re- 
tracted or '^^belly landing.^* ^ 



2. Foam is laid immediately upwind of the" 
arresting geay^ that is to be used. It extends for 
1,500 feet and' fans fut toward the side in which 
the aircraft islintlcipated tp swerve. 

F!|am may ^be re;noved from^the runway in 
one or two ways. During hours of' sunshine, 
^v^ater ^ wriU settle oijt of fpam and evaporate 
^r^^ttty in 2 or *3 hours, or small areas may be 
washed aWay with iiigh pressure hose. 



In. any event, the ,runway may' Ijave reduced 
braking action until the foam is dry or is 
removed. ink \ ' \ 
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AIR TRAFFIC CONTROL COMMUNICAXIONS 



Consider {he vital link supplied Iqr comiuuni- this section are illustrated in chapter 9 of this 
catioM between controllers and air traffic. training 4manual on the FSA-17, 52 and 68 
Without ^h coinmunications, the controller 4^ communications equipment* 
severelyiflimited to approval or disapproval of 

anticipate air traffic movements and then only Volume adjustment ia an individual operation* 
when visual contact exists, such as with the in that each controller had his own desired level 
traffic control li^t as illustrated in chapter 9 ^f volume. The basic requirement to consider, 
of this training manual. It stands to reason that>^ however, is that volume is not reduced to the 



such an importantw^tool deserves considerable 
attention (rom the controller. Existing commuai- 
cations equipment at naval ATC facilities \^ 
relatively simple to operate; howe^rer, correct 
application of the simple or basic procedures is 
a prerequisite to reliable communications when 
engaged in air traffic, control. This chapter Is 
intended to provide the AC with the fundamental 
knowledge necessary for the correct use of 
communications and equipment. 

RADIO PROCEDURE 

.RECEIVER CHEeK 

It is a generally accepted practice^ to check 
all receivers at least once during Wch watch 
to be sure, they are operating. LrOgically the 
oncoming watch will do this upon relieving the 
offgoing watch to^ determine the usability of 
the ec[uipment. This may be accomplished Jby 
making short transmissions on each assigned 
frec^uency at , one operating position with til 
receivers OFF at that position but OiN at another 
position to monitor the check transmission* In - 
actuality, *both the transmJ^rs and receivers 
are being checked by this method since no 
reception oi0Sxe check transmlasion on a 
particular frequency could inolcate a malfunctfon 
of either the transmitter or receiver* In the 
event a malfunction is indicated, controllers 
shduld notify the technicla^is who make further 
checks and repairs ^ere necessary. 

VOLUME ADJUSTMENT 

NOTE: the Phone Level, Speaker Level, Mic 
Level controls, and VU meter referred to in 



extent that tx;ansmIssions from, aircraft within 
your area of responsibility might not be heard. 
Conditions affectir^ volume adjustment vary also. 
If a controller is monitoring only one frequency 
and is using a headset, then volume adjustment 
consists only of adjusting the Phone Level control 
for a comfortable listening level in the headphone. 
If a speaker is used, then the Speaker Level 
control is adjusted for a reasonable listening 
level but not louder than absolutely necessary, 
so as not to disturb other controllers at different 
operating positions. In the case of overhead 
speakers-in'the tower, the'^aker Level control 
is usually physically located in the equipment 
room and once the levels are set at a comfortable 
level, they are left in that position. However, 
there will be times when a controljier will want 
more volume, in i^ich case someone has to go 
to the equipment room and mi^e the adjustmen^ 

Along with volume control, the Mic Level**^ 
'control should be set for proper modulation of 
the transmitters. To accomplish this, set all 
radiophone switches in the OFF-position^depress 
the Mic switch, and , speak, into the microphone 
in a normal conver/sational manner. Vary the 
Mic Level control' until the majority of the peak 
swings on the VU meter^ needle pass just above 
the zero level on .the meter. This will properly 
modulate the transmitters and set the level for 
the interphone circuits. 

' FREQUENCY MbNITORING ^ 

Radio frequencies are ai^signcd to naval 
facilities by appropriate military authority, each 
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for a. particular function* Monitoring procedure 
differs between facilities; however, tbe normal 
proced'ire at most continuously manned facilities 
is to uonitor all tower and approach control 
frequencies on a continuous basis. At certain 
operating positions, such as approach control 
where the operator normally uses a headset, 
the receivers may be switched to a speaker and 
the volume increased during periods of lig^t or 
no traffic. - ' , 

PHRASEOLOGY < 

Hie use of standard phraseology is i^cessary 
for. efficient utilization of communications 
frequencies. Controllers through acquired ex- 
perience in using standard phraseology are able 
to make transmissions as brief as possible yet 
V completely understandable. Proficiency may be 
developed to the extent that in the ^change of 
communications • between controller and pil^> 
the intent of the message is understood even 
before the verbal transmission is complete. In 
other words, proper idiraseology is second tnfture 
to a proficient controller. 

Radio Ground^ Checks 

> 

To give a radio check % better description 
than you actually receive coujd Jeopardize a 
pilot's life by putting him in instrument flying 
conditions with a poor radio, or cluttering the 
already crowded airways with an ai redraft that 
has an inoperative, radio. 

Give an accurate response to a request for 
a radio check by using one of the fotiSbwing 
ex^ples. ' 



-Iv LOUD AND CLEAR 
2* LOUD Al^D GARBLED 
S» WEAK BUT CLEAR 
WEAK AND GARBLED 
UNREADABLE 



t 



Avoid depressing the mike button until absor 
lutfBly ready to talk. Do not tie up a frequency 
with excessive test signals and radio checks.. 
Normally, radio checks are completed prior to 
the ctart of daily flight operations, thus causing 
little interference with the tower routine during 
^^peik periods of traffic. ^ 



Identificatton of . ^ ' 

Ground Facilities ^ 

The Air Controlman must know how ground 
facilities such as towers, centers, approach 
^control, and communications stations are identi- 
fied during radiotelephone communications. He 
must know fiow to identify all types of aircraft— 
even those of foreign registry. He cannot 
. Cbtomunicate with these aircraft propeWy if he 
^-is mot completely familiar " with how to make 
radio contacts through use of standard phrase- 
ologies. ^ 

Airport traffic control towers are ident!^d 
during radiotelephone communications as follows: 

State the name of the facility, followed by the 
word TOWER^ Where military and civil airports 
are located in the same general area and have 
similar names, state the name of the military 
service, followed by the name of the military 
facility and the word TOWER. 

EXAMPLES: MEMPHIS TOWER; NAVY 
MEMPHIS TOWER. 

Air Route Traffic Control Centers (ARTCCs) 
are identified by the location name followed by 
the word CENTER. 

EXAMPLE: KANSAS, CTTY CENTER. 

Approach control facilities, includlriig Army 
radar approach control facilities (ARACs), and 
radar approach control facilities associated with 
the USAF (RAPCONs) are identified by the name 
of the facility, followed by the word APPROACH. 
Where military and civil facilities are located 
in the same general area and have similar 
names, state the name of the military service, 
followed by the name of the military facility, 
and the word AEI>ROACH.-^^v , v 

EX^PLES: DENVER APPROACH; NAVY 
JACKSONVILLE APPROACH. 

Ftmctlons within a terminal facility are 
identffied Dy the name of the facility, followed 
by the name of ttie function. 

EXAMPLES: OCEANA DEPARTURE; ME-^ 
RIDIAN GROUND. ^ 

Radar facilities, having air surveillance 
radar' (ASR) and/or precision approach radar 
(PAR) but not providing approach control service , 
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are identified by the name of the lacility followed 
l)y the letters '•G-C-A." 

EXAMPLE: ALAMEDA G-C-A, 

Air traffic communications stations are iden- 
tified during radiotelephone conmiunications in 
the following manner: 

Navy cozDmunlcations stationSt by the word 
NAVy, followed by the name of the station and 
the word RADIO. 

EXAMPLE: NAVY NORFOLK RADIO, 

Air I^orce conmiunications stations; by the 
name, of the^ station followed by the word 
AIRWAYS. ^ 

EXAMPLE: BROOKLEY AIRWAYS. 

FAa fli^t service stations ,(FSS) by the 
name of the station followed by the word RADIO. 

EXAMPLE: LEXINGTON RADIO. 



Aircraft Identification 

Military^ aircraft are Identified by one of 
the following: 

1. The service name followed by the last 
five digits of the serial number. » 



EXAMPLE: 
THREE. 



NAVY FIVE SIX ONE TWO 



The ' abbreviations for special military 
operations followed by 'the last five digits of the 
serial number. 

EXAMPLES: MAC SEVEN EIGHT FIVE SIX 
TWO (MlUtary-^ Airlift Command^; SAM- NINER- 
ONE FIVE SIX TWO (Special Air Mission); 
LOGAIR SEVEN HVE EIGHT SIX ONE (USAF 
Contract Aircraft); NAVY AIR EVAC; MARINE 
AIR EVAC (alf evacuation fli^its); ARMY 
RESCUE: (rescue fllg^itS); NAVY CO^ER 
(helicopters); FLIGHT CHECK (flight inspection 
of navsdds). 

3. Military tiactical and training. 



and USAF civil disturbance aircraft— Pronounce- 
able words of 8, 4, 5, or 6 letters followed by 
a 4-, 8-r2-,^or 1-diglt number. 

A EXAMPLES: PAUL TWO ZERO; GAYDOG 
FOUR; PAT ONE FIVE SEVEN. 

b. Navy ,dr Marine fleet and training- 
command aircraft— The service name and 2 
letters or a digit and a letter (use letter phonetic 
equivalents) followed by 2 or 8 digits. 

' EXAMPLE: NAVY GOLF ALPHA TWO 
ONE. 

0, NORAD interceptors —An assigned dou- 
ble letter 2-.diglt fli^t number. ^ 

EXAMPLE: ALPHA KILO ONE FIVtT^ 

d. Foreign military— Except Canada, the 
jiame of the country and the military service 
followed by the separate digits or letters of 
the registration or call sign. Canadian Armed 
Force aircraft shall be identified by the word 
CANFORCE followed by Separate digits of the 
serial number, except that the Transport 
Command of the Canadian Armed Force shall be 
i^dentified ^ the words CANADIAN MILITARY, 
followed by the separate digits p^the serial 
number. 

I* 

EXAMPLES: CANFORCE FI¥E SIX TWO 
ONE} BRAZILIAN AIR FORCE FIVE ONE SIX 
EIGHT ONE'. - -< ' 

4. Presidential or Vice Presidential aircraft^ 
are identified as follows: 

a. When the President or the Vice President 
is aboard a military aircraft, state the name of 
the mllitary*service followed by- the word ONE> 
for the President or the word TWO for tbe Viqe 
President ~ 

6. Whenthe President o* the Vice President 
is aboard a civil aircraft, state the words 
EXECUTIVE ONE for' the -President or EXECU- 
TIVE TWO for the Vice President. 

c. When a- member of the President's 
family Is a&ard any aircraft, and the U. S. Secret 
Service or the White House Staff determines it is 

' necessary, state the words EXJipiTTIVE ONE 
FOXTROT. ■ ' ' ' 
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a. U. S. Air toroe, Air National Guard, 
MlUta^ District of Washington priority aircraft, 
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Civil aircraft are Identified by the aircraft 
type, model name, or Manufacturer's name 
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(li none of these are known, use the word 
Noveniber or the letter N), followed by ttie 
digits and letters of the registration number. 

, EXAMPLES: APACHE ONE FOUR TWO 
PAPAj DOUGLAS THREE ZERO ON^ ROMEO; 
' NOVEMBER THREE SEVEN ONE FIVE, 

Air carrier and other civil aircraft having 
FAA authorized call signs are identified by ttie 
call sign followed by the fli^t number in group 
form. 

EXAMPLES: AMERICAN FIVE TWENTY 
ONE; COMMUTER SIX ELEVEN; GENERAL 
MOTORS THIRTY SEVEN. 

Aircraft of foreign registry are identified 
by one of the following: ^ 

1. Civil— The letters or digits of the aircraft 
registration or call sign« 

- EXAMPLE: C-F-R-L-G. 

2. Air carrier— The abbreviated name of the 
operating company followed by the letters* or 
numbers of the registration or can sign or the 
flight number in group form. 

EXAMPLES: AIR FRANCE F^L-R-L-Q; 
SCANDINAVIAN SIXTY ONE. 

If a controller should encounter an unfamiUar 
call sign, the same identification as the pilot 
used in the initial callup should be used in the 
reply even thouj^ it may be different from 
those listed in the appropriate publications. 

Procedure Words and Phrases 



Correction « . . • • An error has beeajnade in 
this transmission (ormes- 
sage indicate^. The correct 
versiQn is . . . «. . . . 

Go ahead Proceed with your mes- 

„ . sage. 

How do you hear ^ 

me • . . . Self-explanatory. 

I say again Self-explanaj^ry. 

^Negative .* No oi^^^Permission not 

granted or That is not 
correct. 

Out This conversation is ended 

and no response is ex- 
pected. 

Over . • « My transmission 's ended 

and I expect a response 
from you. 

Read bade Repeat all of this message 

back to me. 

Roger I have received all of your 

last transmission* (To 
. acknowledge receipt; do not 
use for any other purpose.) 

Say again ...... ^Self-explanatory. 

S|peak slower .... Self-e3q)lanatory. 

Standby 1 must pause for a few 

seconds. (If the pause is 
longer than'a few seconds, 
or, if used to prevent 
another station from trans- 
mittii^, add the ending,, 
OUT.) 



That is correct 

Verify 

Wilco \ 



Words twice . 



►There are certain procedure words and 
phrases that have special meanings. These 
must be mastered by all Air Controlmen» as 
they are used repeatedly. The following are 
some of these procedure words and phrases 
and their meanii^: 



Self-e?5)lanatory. 
Confirm. 

I have-*eceived your mes- 
sage, understand it and will 
comply. 

Communication is difficult, 
-^lease-say-every-phrase 
twlcie. (As a request.) 
Since communication is 
difficult, 'every phrase 
in this transmission will 
be spoken twlce^, (As 
information.) 



WORDS AND 
PHRASES 

Acknowledge . . . 



Affirmative . ; • 



- MEANING 

Let me know that you have 
received aAd understand 
this message. 
Yes. 



Statement of Numbers * 

J 

statement of numbers is always of extreme 
importance in radiotelephone messages. The 
following pronunciation oLthe numerals has been 
found to be the best and most intelligible. 
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NUMERALS PRONUNCIATION NOTE: GMT is often referred to as ZULU 

^ time wiilch is the phonetic equivalent of the 

I ^yi^ designated letter suffix (Z) of Jfbfe zero time 

_ ^ • .8 ^. • • TREE 

^ JPtJ^T^^ ^on request, state the digits of the hours 

J • • • iH^ and minutes in terms of GMT, followed by 

^ ^ ••••••• • ^r;, • local standard time based on the 24-hour clocks 

7 . . . SEV-EN 

I:::: ^m-ER. exampi^e: 

° TIME * STATEMENT 

ALTITUDES. — State the separate^ digits, of ^^gp pg,p 

the thousands plus the hundreds. _ ^223^ ^j^^j ^ ^ ^ THREE ZERO 

'fcxAMPLES: GREENWICH, ONii FOUR 

i ^,«^r. A mr.i.,r.l.TrT, THREE' ZERO PACIFIC ' 

- alti^tJde statement 

500 ... . nVE HUNDRED TIME CHECKS. —State the word TIME fol- 

4,500 • . . . FOUR THOUSAND lowed by the separate digits of the hour, minutes, 

FIVE HUNDRED , and nearest quarter -minute. 

9,000 . • > . NINER THOUSAND 

10,000 .... ONE ZERO EXAMPLE: TIME, -ONE FOUR ONE FIVE 

0 THOUSAND AND THREE QUARTERS. 
13,000 .... ONE THREE 

THOUSAND ABBREVIATED TIME. — State the separate 

digits of the minutes only. 

FLIGHT LEVELS. — State the words FLIGHT , 

LEVEL, followed by ffie separate digits of the EXAMPLE: ' 
flight level. 

A »,T^T TIME STATEMENT 
EXAMPLES: 

FLIGHT 1415 ONE FIVE 

LEVELS STATEMENT 

♦ ' -r^ii^* , , * i-u* ' FIELD ELEVATION. — State the words FIELD 

III • • lui^l ]^^] ®^ ^r!"^^* ELEVATION followed by the separate digits of 

"275 .. Flight level two seven five. th^ elevation. 

SERIAL NUMBERSr— State the separate EXAMPLES* 
digits. 

^ .J EXAMPLES! , ELEVATIONS ^ STATEMENT > 

NUMBER STATEMENT ^^^^ ^ ^ FIELD ELEVATION ONE SEVEN 

18143 . • . ONE EIGHT ONE FOUR 160 feet . • FIELD ELEVATION ONE FIVE 

THREE ZERO 
26075 . . . TWO SIX ZERO SEVEN * 

FIVE , ALTIMETER SETTING. — State the word AL- 

rr.r^,^ ^ * r 4u u . TIMETgR, followed by the sep^Lrate digits of 

: TIME.-Stete the s^arate digits of the hour ^^^^^^^^ 

' and minutes in terms of Greenwich Mean Time ^ ^ ^ 

' (GMT) based on the 24-hour clock. ' EXAMPLE: 

EXAMPLES: ' . . ' c 

TIME r^EMENT STATEMENT 

0616 GMT . , . ZERO SEX ONE FIVE 30,01 ALTIMETER, THREE ZERO 

2280 GMT . . . TWO TWO THREE ZERO ZERO ONJ 
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SURFACE WIND.— State the wo^rd WIND, 
followed by the indicated wind direction to the 
nearest lO-degree heading, the words DEGREES 
ATt and the indicated velocity in knots. 

EXAMPLE: 

WIND, TWO SIX ZERO DEGREES • 
^ AT ONE FIVE. 

HEADINGS.— State the word HEADING* fol- 
lowed by the three digits of the number of 
deg^s and omit the word DEGREES. Use 
heading t60 to indicate a north heading. 



EXAMPLES: 
HEADING 

005 degrees . . 
095 degrees . . 



STATEMENT 

HEADING ZERO ZERO HVE 
HEADING ZERO NINER FIVE 



RADAR BEACON CODES. -State eaqh (pgit 
of the four-digit code. 



EXAMPLES: 

CODE 

1000 . . . 
2100 . . . 



SPEEDS.— State the separate digits of the 
speed f9llowed by the word KNOTS. 

EXAMPLES: . . 

SPEED ^ STATEMENT^ 

- 250 .. ^ TWO FIVE ZERO KNOTS 
180 .. . ONE' EIGHT ZERO KNOTS 
90 . . . NINER ZERO KNOTS 

NOTE: The word KNOTS may be omitted 
^en using speed adjustment procedures. 

International Phonetic Alphabet 

It is quite often necessary to identify 
particular letters and groups of letters and/or 
spell out difQcult words since certain sounds have 
low intelligibility ^^en heard in noise. The 
: standard phonetic alphabet identifies each letter 
of the alphabet with more readily recognized 
words. This is done to make the cfiessage clear 
when individual letters of the alphabet are 
transmitted, and to spell out words that are 
hard to undenstand on the air. The phonetic 
alphabet is as follows: 



^ STATEMENT . 

. ONE ZERO ZERO ZERO 
.. TWO ONE ZERO ZERO 



LETTER 

A . . 
. B . . 



RUNWAYS;— State the word RUNWAY, fol- 
lowed by the separate digits of the runway 
designation. For a parallel runway, state the 
word LEFT, CENTER, or RIGHT if the letter 
L, C, or R is included * in the designation. 



EXAMPLES: 



/ 



DESIGNATION 

8 . 

24L-^ 



STATEMENT 



. RUNWAY THREE •' 
-r^tUN WAY T WO^'QURUa"] 



7R . . . . RUNWAY SEVEN RIGHT 

. FREQUENaES.— State all the digits of the* 
frequency, inserting the word' POINT where the 
decimal point occtirs.'When the frequency is in. 
the L/MF band, include the word KILOHERTZ. 



EXAMPLES: 
t^R^UENGY 



STATEMENT 



142.74 MHz . \ ONE FOUR TWO POINT SEVEN 
FOUR 

860.2 MHz . . THREE SIX ZERO POINT TWO 
802 kHz . . THREE ZERO TWO KILOHERTZ 



D . 
E . 
•F . 
G . 
H . 
I . 
J .• 
K . 
L . 

M . 

N 

O . 

P . 

Q . 
« . 

S-. 

T . 
U . 



V 

w 

X 
Y 

z 



RECOGNIZED 

WORD PRONUNCIATION 

. . . ALFA ..... AL-EAH 
. . . BRAVO .... BRAH -VOH. 
. . . CHARLIE . . . CHAR- LEE or - 
SHAR-LEE 

. . . DELTA . . , . DELL -TAH 

. . . ECHO ECK-OH 

. . . FOXTROT. . / FOKS- TROT 

. . . GOLF GOLF 

... HOTEL .... HGH-TELL 

. . . INDIA nj-DEE-AH 

. . . JULIETT '. . . JEW-LEE- ETT 
. . . KILO ..... KEY-LOH 

. . . LIMA * LEE-MAH 

. ^. MIKE MI KE 

. . . NOVEMBER. . NO-VEM-BER 

. . 0SCA6 .... OSS-CAH 
. . . PAPA I . . . . PAH-PAH 
. . . QUEBEC . . . KEH-£££K 
. . . ROMEO .... ROW -ME-OH 
. . . SIERRA .... SEE-AIR-RAH 
. . . TANGO .... TANG-GO 
. . . UNIFORM . . . YOU-NEE-FORM 



VICTOR . 
WHISKEY 
XRAY . . 
YANKEE 
ZULU . . 



or 

OO-NEE-FORM 

vnc-TAH ' 

WISS- KEY , 
ECKS- feAY 
YAN& i-KEY 
ZOO-LOO 
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Airways and Jet Route Description ' 

One of the Air Controlman's most important 
duties is correctly copying and relaying IFR 
clearances to IFR flints. 

A careful study of the following procedures 
imi examples will enable him to. properly 
describe routes and navalds, using proper 
phraseology. 

VOR/VORTAC/TAC AN AIRWAYS. - State the 
word VICTOR followed by the number of the 
airway in gi^oup form. For RNAV routes add 
the word ROMEO. j 

EXAMPLES: 

VICTOR THREE NINETEEN. ' 
VICTOR SEVEN TEN ROMEO. 

VOR/VORTAC/TACAN JET ROUTES. — State 
the letter J followed by the route number in 
group form. Tot RNAV routes add tHe word 
RQMEO. 

EXAMPLES: 

J SIXTY NINER. 

J EIGHT THIRTY ROMEO. 

L/MF AIRWAYS. — State the color of the air- 
way followed by the number in group form, 

EXAMPLE: BLUE EIGHTY ONE. 

NAVAID Description 

Describe radials, arcs, courses, and bearing * 
of navalds as follows: 

VOB/VORTAC/TACAN NAV AIDS. — State the 
name-^.<rf^ the navaid, followed^ by tha magnetic-^ 
bearing of the radial, omitting the word 
DEGREE. 



EXAMPLE: MEMPHIS 
RADIAL. 



TWO FIVE ZERO 



ARCS ^ ABOUT VOR-DME/VORTAC/TACAN 
NAVAEDS. — State the distance in miles from the 
navaid, followed by the words MILE ARC, the 
direction from the navald in terms of the ei^t 
principal points Of the compass, the word OF, 
and the name of the navald.. 

EXAMPLES: TWO ZERO MILE ARC NORTH- 
WEST OF GRANTSVILLE. 



L/MF NAVAIDS.— State the nan\e of the 
station, followed by the bearing of the course 
from the station in terms of the ei^t principal 
points of the compass, and the word COURSE. 



EXAMPLE: 
COURSE. 



ROSWELL NORTHEAST 



NONDIRECTIONAL BEACONS. — State the 
course to, or the bearing from the radio beacon, 
omitting the word DEGREE, followed by the 
words COURSE TO, or BEARING FROM, the 
name of the radio beacon and the words RADIO 
BEACON. 

EXAMPLES: ZERO FOUR FIVE BEARING 
FROM MEMPHIS RADid BEACON; TWO TWO 
FIVE COURSE TO MEMPHIS RADIO ^EACON. 

NAVAlt) Fix Description ' 

Describe fixes dejtennined by refei-ence to a 
' radial/localizer and distance from a VOR-DME/ 
VOR-TAC/TACAN/IES-DME as follows: 

a. When a fix is not named, state the name 
of the navald followed by the specified radial/ 
localizer and state the distance in miles followed 
by the phrase MILE FIX. 

EXAMPLES: APPLETON ZERO FIVE ZERO 
RADIAL THREE SEVEN ' MILE FIX; RENO 
LOCALIZER BACK COURSE FOUR MILE FIX. 

b. When a fix is named, state the name of the 
fix, followed by the phrase D-M-E FIX, or 
WAYPOINT as appropriate. 



EXAMPLES: 
WAYPOINT. 



JAMES D-M-E- FIX; JAMES 



Radio Contact Procedure 

Radio communications may be Initiated with 
an aircraft by using the following format: 

1. Initial callup: 

a. Identification of the aircraft being called* 

b. Identification of the calling unit. 

c. The type of message to follow, when 
this win assist the pilot. 

d. The word OVER. 

2. Replying to callup from an aircraft: 

a* Identification of the aircraft initiating 
the callup. 
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Identification of the replying unit, 
c. The word OVER. 

EXAMPLES; MARINE THREE ONE FIVE SIX 
EIGHT, LEMOORE TOWER, ATC CLEARANCE, 
OVER; NAVY GOLF ALFA TWO ONE, LEMOORE 
TOWER, OVER. 

This same format is used ^ter communication 
has been established except* that after stating 
the identification of the caUing or replying unit, 
the mess£^ to be sent is stated or the inessage 
received is acknowledged. 

A clearance or in6tructions intended for a 
specific aircraft must be prefaced with the 
identification of that aircraft, except that aircraft 
identification may be omitted after initial callup 
¥rtien conducting the final descent portion of a 
i^adar approach. 

Where no confusion is likely, transmissions 
may be shortened as follows: 

1. After communications have been estab- 
lished, and type of aircraft is known, the 
aircraft identification (with the exception of an 
air carriet. or other civil aircraft having an 
FAA authorized call sign) may be shortened to 
the appropriate prefix and the last 3 digits or 
letters of the identification number, and the 
facility identification may be omitted. 

2. The word OVER may pe omitted when the 
message obviously requires a reply. 

8. A mess^ may be transmitted immedi- 
ately after callup (without waiting for aircraft 
reply) when it is short and receipt is generally 
assured. 

In the following example, the words which 
may be omitted are enclosed within parentheses: 



controlling and protecting air traffic. He 
accomplishes this by aiding pilots in the 
preventijjn of collisions between aircraft under 
his jurlraiction« 

A clearance issued by an airport traffic 
control tower is authority for a pilot to proceed 
only insofar as known air traffic and field 
conditions are concerned; it does not constitute 
authority for him to violate any provisions of 
military or federal air regulations. 

Clearances issued by airport traffic con- 
trollers are predicated upon known or observed 
traffic and field conditions which, in the judgment 
of the controller, affect safety in aircraft 
operations. Such known traffic conditions include 
not only aircraft observed in the air within the 
control zone and on the movement area over 
which control ^s being exercised, but also any 
known or obsenred^ veihicular traffic or other 
obstructions not permanently installed on the 
movement area in use. . ^ 

If a clearance issued by the airport traffic 
controller is not acceptable to the pilot, he 
may request and, if practicable, receive an 
alternate clearance. 

Departure Information 

Information, as appropriate, is provided to 
departing aircraft. Information which is currently 
contained in the Automatic Terminal Information, 
Service (ATIS) broadcast may be omitted if the 
pilot indicates that he has prior knowjec^e of 
this data by using the term ''HAVE NUMBERS'* 
or a similar phrase. 

NOTE: ATIS will be discussed later in this 
chapter. 



.Aircraft -(MlRAMAR.TOWER).NA.Vy.(SEVEN_^..^Jn.the. examples 



FIVE) ONE THREE ONE, FOUR MILES SOUTH 
(AT) TWO THOUSAND, LANDING MIRAMAR, 
(OVER). 

Tower — NAVY (SEVEN FIVE) ONE THREE 
ONE ROGER, RUNWAY TWO FOUR, WIND TWO 
SIX ZERO DEGREES AT ONE FIVE, (OVER). 

Aircraft -NAVY (SEVEN FIVE) ONE 'HIREE 
ONE, (ROGER) (OUT). 

Traffic Clearances 

and Instructions ^ 



An airport ^ traffic controller should issue 
iuch traffic cldarancea instructions as ardi 
in his Judgment, neceswuy .for the purpose of 

ERLC 



use, surface wind, and th^ altimeter setting may 
be omitted from taxi instructions if the pilot 
indicates that he. already possesses this infor- 
mation as indicated in the previous par£^raph« 
However, controllers should be alert to provide 
this information if ii is apparent that a chai^ 
h$u3 taken place since the last recorded data 
was broadcast. 

Thd following information, as appropriate, is 
issued to departing aircraft: 

1. Runway in use* 

EXAMPLE: TAXI TCJ RUNWAY TWO FOUR 
LEFT; or, RUNWAY TWO FOUR LEFT. 
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2, Surface windU 
• 8. Altimeter setting. Unless specifically re- 
guested by the pilot, this need not be issued 
to local aircraft operators T/ho have requested 
this omission in ivritlng^ or to scheduled air 
carriers. 

4. Time check* When reqiiested. 

5. Issue the official ceiling and visibility to 
a depairting aircraft before takeoff as follows: 

a. To a VFR aircraft — \^en weather is 
below VFR minima* 

b. To an IFR aircraft— ^^en weather is 
below that published as the hi^est takeoff 
minlmums for the airport, or if none are 
published/when* weather is below VFR minimums. 

6. Taxi information as necessary. Taxi route 
information need not be issued unless 'specifi- 
cally requested by the pilot. 

7. Inform departing IFR aircraft of the 
proprlate departure control frequency. This may 
be issued on the clearance delivery or ground 
control frequency. 

The following is an example of departure 
information issued in response to & request 
from the pilot of a departing IFR aircraft: 

NAVY ONE THREE SEVEN, MAYPORT 
GROUND, RUNWAY TWO FOUR LEFT, WIND 
TWO ONE ZERO DEGREES AT ONE FIVE, 
ALTIMETER THREE ZERO ZERO ONE, TIME 
ONE FOUR ONE FIVE AND ONE QUARTER, 
TAXI EAST . ON THE PARALLEL TAXIWAY, 
DEPARTURE CONTROL FREQUENCY WILL BE 
THREE TWO FIVE POINT TWO. 

Normally, the taxi instructions issued permit 
an aircraft to proceed to a specified point 
without delay or conflic^ion to other traffic 

er" tower juriBdlcttonr^If^^in^e~^Judgment~ 
of the controller, a potential conflict exists, 
taxiing Aircraft must be held short of the 
area in, which the conflict may exist to await 
further 'instructions* Issue concise and easily 
understood taxi information. 

An example of taxi instructions from one 
point to another on the movement area would 
t)e as follows: 

NAVY TWO ONE SEVEN TURN RIGHT AT 
THE FIRST INTERSECTION, TAXI STRAIGHT 
AHEAD TO END OF TAXIWAY, THEN TURN 
LEFT. 



Subsequent taxi instructions to the above 
would be as follows: 

' NAVY TWO ONE SeVeN TAXI ACROSS 
RUNWAY TWO FOUR^ CONTINUE TAXUNG^ 
STRAIGHT AHEAD.. TURN LEFT AT THE NPXt 
INTERSECTION TO OPERATipNS* 

The absence of holding instructions author- 
izes the aircraft to cross ^ runways which the 
taxi route intersects except the runway to which 
it has been instructed to proceed. 

Takeoff Clearances 

The takeoff clearance, as the name implies, 
is issued after the aircraft has taxied to the 
warmup area at the end of the runway. The 
pilot has previously received information on the 
runway in use,, wind direction and velocity, the 
altimeter setting, and time check. By his 
statement to the tower, READY FOR TAKEOFF, 
the pilot indicates he is interested in obtaining 
authorization to commence his takeoff, and he^ 
needs information on such local traffic that may 
affect his fli^t while in the control zone. 

Takeoff clearance should be issued in the 
following form: 

1. (Identification).. 

2. (Any pertinent informatiorO. 

3. CLEARED FOR TAKEOFF. 

EXAMPLE: NAVY THREE TWO ONE, 
CLEARED FOR TAKEOFF. 

Immediately after takeoff, many pilots want 
their .time off the ground. An example of a 
response to such a request would be as follows: 

NAVY ONE TWO THREE, OFF AT ONE SK. 

Cancellation of a previously issued clearance 
for takeoff shall be issued as. follows: 



; EXAMPLE: CANCEL 
ANCE. 



TAKEOFF CLEAR- 



AiTCtaft may be authorized to taxi into 
takeoff position and hold when takeoff clearance 
cannot be issued because of traffic. Tfaffic 
information should be issued such aircraft 
unless the traffic is another aircraft which has 
landed or is taking off on the same runway* 

EXAMPLE: TAXI INTO POSITION AND 
HOLD (traffic information, if required). 
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Aircraft CANNOT authorized lo taxi into 
position to hold for an unreasonable length of 
time before takeoff clearance can be issued or 
to hold .simultaneously on intersecting runways. 

When issuing additional instructions or 
information to an aircraft holdii^ in takeoff 
position, include instructions to continue holding 
or taxi off the runway, \mless it can be cleared 
for takeoff. 

EXAMPLE: CONTINUE HOLDING; or, TAXI 
OFF THE RUNWAY. 

Clearance for a requested right/left turn 
after takeoff is given at the discretion of the 
controller based on the existing traffic situation, 
and is usually included with the takeoff clearance. 
This would be stated as: 

RIGHT/LEFT TURN APPROVED, CLEARED 
-FOR TAKEOFF. 

. In the event an aircraft is on final approach 
and there is still , sufficient time . to clear a 
departii^ aircraft for takeoff, the following 
phraseology should be used: 

CLEARED FOR IMMEDIATE TAKEOFF. 

In the event an aircraft is on final ^roach 
and there is still sufficient time to clear a 
departing traffic aircraft which is in takeoff 
position, but. some doubt exists as to whether 
or no;^ 'the departing aircraft will take off 
immediately, the following phraseology should 
be used: 

♦ TAKE OFF IMMEDIATELY OR TAXI OFF 
THE RUNWAY. > 

. Intersection takeoffs may be authorized to 
expedite the movement of traffic. Such procedure 
mayj^be-initiated-by-a-controUer-^or-in-response-- 
to a pilot's request. If a pilot requests the 
distance from the intersection to the end of 
tte runway, the measured distance from an 
appropriate chart constructed for this purpose 
i(3 issued. 

Prior to issuing takeoff clearance to IFR Jet 
aircraft, the locid controller should instruct 
the pilot to change to the departure control 
frequency (^ere this service is provided). 

EXAMPLE: .CHANGE TO DEPARTURE 
CONTROL FREQUENCY, CLEARED FOR TAKE- 
OFF. 



In the event that it becomes necessary for 
' the local controller to communicate with the air- 
craft after the pilot has changed frequencies 
and the tower possesses override capability, 
the cbntroHer may transmit ttrgent instruction* 
directly to the aircraft on this freguency. 

If the tower does not possess override 
capability, aircraft will also be instructed to 
monitor the emergency frequency.' Any messages 
or instJHictions of an urgent nature will then be 
transmitted to the aircraft on the emergency 
frequency. 

EXAMPLE: CHANGE TO DEPARTURE 
CONTROL FREQUENCY, MONITOR GUARD 
CHANNEL, CLEARED FOR TAKEOFF. 

If the appropriate mode/code beacon assign- 
ment has not been previously made, this should 
be included in the takeoff clearance. 

EXAMPLE: SQUAWK TWO THREE ZERO 
ZERO, CHANGE TO DEPARTURE CONTROL 
FREQUENCY, CLEARED FOR TAKEOFF, 

Avoid requiring pilots to make radio frequency 
or beacon changes before the aircraft reaches 
2,600 feet above the surface for turbojet aircrSt, 
orthe MEA, if lower, for A-l aircraft. 

Landing Information and Instructions 

Instructions to enter the traffic pattern fo 
approach the airpprt and land must include the 
following: 

1, Specific traffic pattern information. (May 
be omitted ff the aircraft is to circle the airport 
to the left.) 

EXAMPLES: 



ENTER LEFT/RIGHT BASE. 

STRAIGHT-IN. 

MAKE STRAIGHT-IN. 

STRAIGHT-IN APPROVED. - 

RIGHT TRAFFIC. ( 

MAKE RIGHT TRAFFIC. 

RIGHT TRAFFIC APPRQVED. 

CONTINUE. 

2. Runway in use. ^ ' 

3. Surface wind direction and velocity. (When 
the aircraft is being controlled by a radfir 
facility not having wind measufement equipment, 
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relay this Information to the radar controller 
at the time low approach, landing, or touch-and- 
go clearance is issued*) 

4, Altfme ter setting. 

5, Aigr supplementary information. 

6, Clearance to land ()^en appropriate). 

. 7. Requests for additional position reports 
^en required. 

Using the above form, instructions gov- 
erning a flight from a visual reporting point, 
holding point or fix, or othpr outlying point to 
the traffic pattern would be stated as follows: 

NAVY THREE TWO NINER, NAVY MEMPHIS 
TOWER, ROSEMARK AT TWO THOUSAND, 
ENTER DOWNWIND, RUNWAY THREE SIX, WIND 
ZERO ONE ZERO DEGRBE^ AT ONE FIVE, 
REPORT ENTERING DOWNWIND. > 

Instructions to a Jet aircraft that will use 
the overhead • type of approach would be as 
follows: 

NAVY FOUR ONE FIVE, OCEANA TOWER, 
FIVE MILES SOUTH AT TWO THOUSAND, 
RUNWAY THREE TWO LEFT, WIND THREE 
ONE ZERO DEGREES AT ONE FIVE, REPORT 
INITIAL, 

It should be noted that information ^ich is 
contained in the ATIS broadcast (as mentioned 
in the section covering departure information) 
need not be transmitted to aircr^'if the pilot 
indicates that he has knowledge of this data. 

Items 1, 2, 3, and -4 previously listed, 
need not be repeated if the pilot states **HAVE 
NUMBERS'* or a similar phrase and the infor- 
mation is still current. 



NOTE: Refer to chapter lO for detailed 
descriptions of traffic patterns and control 
techniques applicable to arriving traffic. 

Th6 instructions to enter a traffic pattern 
ahpuld not be conftised with the clearance 
to land since the former is issued when the 
aircmt is some distance from the field and 
traffic conditions usually do not permit the 
issuance of a landing clearance at that point. 

Clearance to land should be given as follows: 

NAVY THREE TWO NINER, CLEARED TO 
LAND. 



In the event aircraft are landing and taking 
off at an airport without coming to a stop during 
their landing roll, such operations are described 
as touoh-awi-go landings. Pilots are required 
to reque s t appro v al of s ame at least by tlie tlme 
^ey are turning on their fihal approach leg. 
"Approval far such operation should be issued 
by use of the following phraseology: 

CLEARED FOR TOUCH- AND-GO. 

In the event it is not possible to approve a 
requested touch-and-go operation, but a full 
stop 'landing can be approved, the following 
phraseology is used: 

UNABLE TOUCH-AND-GO, MAKE FULL 
STOP LANDING OR GO AROUND (CIRCLE THE 
FIELD), 

If an aircraft cannot be cleared to land and 
it is desired that it continue to circle the airport, 
the following phraseology ehould be used: 

CIRCLE THE AIRPORT. 

When it is desired to delay an aircraft in 
effecting separation, and a normal circle of the 
field would take more than the required lime, 
the following phraseology should^ bemused if 
circumstances permit: 

MAKE LEFT/RIGHT THREE SIXTY/TWO 
SEVENTY. 

When an aircraft is on final approach and it 
becomes necessary to cancel the landing clear- 
ance, ^e following phraseology should be used: 

GO AROUND. ^ 

Whenever it is desired that the pilot shorten 
his approach path, the following phraseology 
should-be-used : — 

MAKE SHORT APPROACH. 

^ When it is desired that the pilot lei^en the 
downwind leg, the following phraseology should 
be used: 

EXTEND DOWNWIND. 

r 

To inform pilots of arriving aircraft of 
their respective positions in the traffic pattern 
landing sequence, the following phraseology may 
be used: 

NUMBER (landing sequence number). 
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If it is desirable or necessary to specific 
and indicate that an arrival follow a particular 
aircraft in tiie .traffic pattern, the following 
phraseology may l)e used: 



FOLLOW (description and location of traffic). 

If other landing traffic is utilizing a runway 
different from that ^ch an arriving aircraft 
will use, traffic information should I)e issued 
to the arrival as follows: 

TRAFFIC IS (description and location of 
traffic). 

LANDING RUNWAY (number). 

When describing location, descriptions such 
as TO YOUR RIGHT, ABOVE YOU, ONE MILE 
AHEAD OF YOU, etc., are much more satisfactory/ 
than NORTH OF YOU, ONE MILE EAfiT^-^ 
TOU, etc. • ' 

Remind aircraft to check v/heels down ^Nhen > 
it reaches an appropriate position in the, traffic 
' pattern, unless -the pilot has previously reported 
^eels down, as follows: 

CHECK WHEELS DOWN. 

Landing clearance should not be issued to 
an arriving aircraft .until a WHEELS DOWN 
report i^; received. 

Controllers should make a visual check of 
all landing aircraft to ensure that wheels &re 
actually down. l{ is possible that a pilot may 
receive an erroneous indication from his wheels 
down llglit in the cockpit. 

This visual Sighting is normally made with 
the binoculars ioixai in all control towers. 

In thct event, an aircraft has encountered 
. landing gear difficulty and hai^ to proceed within 
close proximity of the control tower for p^rsonnef , 
to observe <he landing gear, the foHowing^ 
phraseology should *x> used: 

1. If the landing gear appears to be in a 
normal position ihe control tower personnel 
should transmit: t - 

LANDING GEAR APgiSARS DOWN AND IN 
PLACE. 

2. If the landing gear* does .not appear 
normal, a description of the appearance should 
be given, as for er .ample: 

, RIGHT WHEfiL APPEARS RETRACT^D^j or 
LEFT WHEEL DOES NOT APPEAR IN PLACE. 



Additional Phraseology 

Controllers approve or disapprove pilots* 
requests circumstances and traffic conditions 
perml tr fa^aBesnyhere spgclfic"~phra:seotogy"tH^ 
not set forth for the ctpplicable procedure, use 
of the words APPROVED, or UNABLE (include 
reason and/or additional* instruction when 
necessary), as apprq)riate. 



EXAMPLES: FREQUENCY CHANGE AP- 
PROVED; UNABLE HIGH SPEED LOW AP- 
PROACH, SLOWER TRAFFIC IN THE PATTERN. 

f 

The word IMMEDIATELY is used in phrase- 
ology only >^en expeditious compliance is 
required to avoid an imminent situation. If time 
permits, the reasosns for this action should be - 
"included. } i 

ACS should ref^r to the apprqpi4ate sections 
of TATC Handbook; 7110.8 (Series) for additional 
lArapeology not iijcluded here or for posiSible 
chains thereto, j 

AUTOMATIC TERMINAL ^ 
INFORMATION SERVICE (ATIS) _ 

Automatic Terminal Information Service 
(ATIS) is a means of providing arriving and 
departing aircraft • with advance information 
relative to operational, meteorological, and 
NOTAMdata. 

This data is recorded and broadcast continu- 
ously on a discrete frequency either from the 
control tower or on the voice feature of a VOR, 
VOliTAC, or UHF Homer. 

Frequencies utilized for ATIS broadcasts are 
listed in the COMMUNICATIONS section of the 
AERODROME/FAaLITY DIRECTORY (Enrbute 
Supplement). 

, ATIS is currently in use ,at selected high 
density iermimi trfrporte, both nrfiitaiy and 
civilian. In addition to supplying aircraft with 
advance information, ATIS also relieves con- 
gestion on.ATC frequencies allowing controllers 
more time for actual control instructions. 

Items which are normally included in an" 
ATIS message are as follows: 

1. Airport name and phonetic alphabet Qode 
(fi meBsc^ (each ATIS message is identified 
iQf a letter beginning with ALFA and continuing 
throu^ the alphabet as necessary v^enmessi^s 
are updated). ^ 

2. Active runway (pattern direction, etc.). 

3. Weather conditions (VFR/lFR). 
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4. Ceiling and visibility. 

6, Runway temperature (as required). 

6. Dew point. 

-Tr~Altlmeteri ♦ — 



8, "Reinarlcr~(N0TAMs, runway conditions, 
etc.). 

9. Instructions for the pilot to acknowledge 
receipt of the ATIS message by informing the 
appropriate controller on initial contact. 

The absence of a sky condition and/or 
visibilit}^ on ATIS indicates a sky condition of 
5,000 feet or above and visibility of 5 miles or 
more. . ' 

Aj sample ATIS message wduld be broadcast as 
follows; ''PATUXENT lAIRPORT INFORMATION 
BRAVO, ACTIVE RUNWAY TliREE ONE, RIGHT 
TRAFFIC 9ATUXENT VFR; CEILING MEAS- 
URED THREE THOUSAND BROKEN. VISIBILITY 
FIVE, RUNWAY TEMPERATURE EIGHT NINE, 
DEW POINT SEVEN FIVE, ALTIMETER THREE 
ZERO ZERO NINER, PATUXENT TACAN OUT 
OF SERVICE UNTIL PURTHfiR NOTICE, IN- 
FORM PATUXENT TOWER, GROUND, OR AP- 
PROACH ON INITIAX CONTACT THAT YOU 
HAVE RECEIVED INFORMATION 3jaAV0." 

COMMUNICATIONS SECURITY ^ 

The security of ATC .communications is 
not normally a major factor during periods 
of ^acetime, particularly within the CONUS; 
however, during wartime, where the Navy, is 
operating carriers in close proximity to land 
areas, this ni!«5ject takes on. a different per- 
spective. 

Modem aircraft require speed and accuracy 
in the communications facilities through which 
they are controlled* 



Defenses Against Interception 

TransmislSion security measures areJbased 
upon the following two assumptions: 

1. ' Electromagnetic .transmissions can ,be 
intercepted and recorded tiy the enemy. 

2, Silence is the only positive protective 
measure againgt enemy interceptions, and di- 
rection finding activity. 

Based upon these assumptions, the following 
defensive measures have been developed and 
should be used whenever possible or appropriate: 

1. * Use the least amount of transmitter power 
consistent with reliable communications* 

2. Eliniinate unnecessary and unauthorized 
transmissions. 

3. Reduce transmission time to a minlnium. 

4. Ensure transmitting and receiving equip- 
ment is adjusted accurately. 

5. Maintain strict circuit discipline. 

Factors to consider when attempting to limit 
the interception or jamming of ra^io transmis- 
sions include the nature of the transmission path, 
prop^tion conditions (discussed in chapters), 
frequencies employed, and equipment used. 

Propagation conditions affect the range of 
transmissions; line-of- sight distances in the 
Very High Frequency (VHF) band and higher 
ranges are exceeded because of abnormal and 
unpredictable ionosphere and^ meteorological 
conditions. ^ 



Electronic Emission Control (EMCON) 



^ Tiie range, speed, and traffic volume capacity 
of. radio make* it hi^ly desirable for communi- 
cations. However, the major disadvantage of 
Tadio^ is that it is the least secure means of 
^transmission. The unauthorized interception and 
recordii^ of radio transmissions cannot be 
detected or conclusively prevented. 

Commui^cations security (COMSEC) is the 
protection resulting from the^ application of 
measures designed to deny the enemy, or other 
unauthorized persons, information of value which 
mig^t be derived from a study of communtdation 
materials and information. An additional objective 
is to misUad unauthorized, persons in their 
Interpretation of the results of suol) a study. 



As has beenpointedout, no radio transmission, 
whatever its nature and the area in which it is 
made, can be regarded as being completely safe 
from interception. , 

Electronic Emli^sion Control (EMGON) pro- 
cedures have "been established onboard aircraft 
carriers and other surface ships to minimize 
the possibility of radio transQiissions being >^ 
Intercepted by the enemy. — ^ 

These procedures provide a control of all 
electromagnetic radiations, including radar fiB 
well as communications equipment. During the , 
imposition of EMCO^T, no electronic emitting 
device will be operated unless it has bfsen 
determined to be essential to the mission. 
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Varying degrees of EMCOJJ silence exist; 
these are based * upgtn the *!following factors: 

1. Type of missioh* * 
J^ctical situatiotu ^ ^ ^ 

3, Frequency band being utilized. . 

4. Propagation characteristics of the ^Cri^ 
• ment employed. 



The responsibility for. determining the te- 
quirements necessary for the implementation of 
EMCON silence i^sts with the approprtate Fleet 
Commander. Sii\ce the %ctual conditions unde^ 
which emission ^ntrol would be implemented 
are classified, tio attempt will be nriade here to 
list the varying degrees of EMCON silence. 

If you an^ assigned duties iii a Carrier Air 
Traffic Control Center (CATTC) (disojssea in 
chapter 13), you will receive detail6<i5liistruc- 
tions concerniog this vital eurea of cozrtmunica- 
tlpps security. 

SCATANA 

Federal Air Regulation 99.7 (special security 
instructions) is quoted in part: . . comply 
with special s6*curity instructions issued 
the Administrator in the interest' of national 
security md that ;are consistent with appropriate 
agreements between the FAA and Department of 
Defense.*^ ^ ' 

The special security instructions- referred to 
ift the above paragraph are the plan for ''the 
Security Control of Air Traffic and Air 
Navigation Aids (short title:. SCATANA). Thife 
pl£m is distributed in the Navy as OPNAV 
Instruction 3722.80 (Series)* This pllfl defines 
the responsibilities of; the Administrator and the 
appropriate military authorities for the security 
control of ncivll and military air traffic and Fedeiral 
lr~navigation-aids»-4t-definefi-thaj:esponsibility 
of the Federal Communications Conjmlssion 
(FCd) for the security control of non- Federal 
civil air navigation - aids. It describes the 
situations yrhich concern national security, and 
the necessary action to be taken. It alsoprovides 
for testing the plan at least once every 60 days. 

During SCATANA tesfs, all actions. Will be * 
simulated to achieve the following objectives: 

1. Aircraft need not be grounded or diverted. 

2. Air navigation aids should notbeshutdown^ 
8. Test messages are not transmitted over 

air/ground/ air frequencies. ' 
4, Interruption of radio communications Is 
not necessary. 



Figure ll-l illustrates the^SCATANA Test 
Report (P^AA Torm 2872-1) which is con»pletea 
upon termination of tiie SCATANA' test ana 
forward^ to- the appropriate Air Route Traffic 
Control denter (ARTCC). ' 

Air Controlmen should study OPNAY Instruc- 
tion 3722;80 (Series) a^ all control tower personnel 
will bettome ilivolved in an actual imglementation 
of the plan or the frequent tesfTpTocedures. 



EMERGENCY COMMUNICATIONS^ 



* Because of theln^inite variety of possible 
situations, specificprocedures cannot always 
be prescribed for every situation which mi^t 
be considered an emergency. As a rule of thumb, 
an emergency includes any situation which places 
fiUi^rcraftin danger; i.e., uncertainty, ajiert, 
^]^ing lost, or in distress. Emei^ncy communi- 
/d^tions would be any communications associated,^ 
with these situations as described* 

All military towers and most ctvll.towefs 
guard the #>pmergency frequencies 121.5 MH2 
and 243.0 MHz. The prowords established for 
use to indicate the severity <rf an emergency, 
situation in voice commimicatloii are MAYDAY, 
to indicate thgJt the aircraft is threatened by 
serious and imminent dat^r and immediate 
assistance is requiried; ai^d PAN, to indicate 
that the aircraft is in a situation which require/s 
urgent action but is not in actual distress. 

Controllers may expect to receive the fol- 
lowing information from pilots of aircraft in an 
eme^rgency condition: ^ 

1. PAN or MAYDAY 8 timei^ and aircraft 
call sign 8 times.. 

.X-TypejQf airci:aft. 

8. Actual or estimated pK)Sition with the time. 
^ 4. Heading. 

5. Indicated airspeed. 

6. AUitude/FL. - - ^ 

7. Fuel remaining., (In hours and minutes.) 

8. Nature .of emergency. 

9. Pilot* s, intentions. - , 

10. Assistance desired. 

11. TWb 10-second dashes with^ the mike 
button for DF purposes. 

^ The pilot Win accept ^'communications con- 
troV'* of one particular groui^^statlon, and all * 
other stations nciust remain sil^^Bo as not to 
Interfere. : h 
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rCDERAt AVIATION AGENCY ItCST DATE fAClUITY NAME 

SCATANA TEST REPORT I 


ACTION 


ACTION TIME 
(OMT) 


I 


SCATANA TjB«t 
HesMiie received nrora 


% 


2 


Broadcast dmtslated 


2 


3 


NotificatioB completed (FAA Fonn 7610-1, item I A) 




4 


Area tinmlated clear of known aircraft 




ARTCC at notified 




, S 


SimoUted ahatdown of air NAVAIDS Hated in item 2C; FAA F<lhn 7610-1 






••Terminate SCATANA/modify emergency SCAT rulea" 
ueaaaie received 




SlMnl^t^d retrifit flf air N A VAI DSnirgp^ration \ 










SimoUted broadcast of ••teni^|ion/modific«tion" message 


2 


orriCES NOT alerted (Ust9d in Utm M on FAA FonkJBgKK 

7610.1 


SIGNATURE Of PERSON REPORTING 


FAA Ffm 2372-1 ooia^i^ (7$io) IPom Apgroved 
. PREVIOUS EDITION 1$ OMOLETE IBudget Bureau No, 04rR06B*l 
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Figure 11-1.— SCATANA test report. 



CIRVIS Mes8£^8 

The contraction CIRVIS is derived from the 
title of a document published by the Joint Chiefs 
of Staffs Joint Communication Electronics Board. 
It is entitled '* Communications Instructions for 
Reporting- Vital Intelligence Sightings from 
Airborne and Waterbome Sources." FAA^ facili- 
ties become involved with CIRVIS messes 
8in^.ifeey contact aircraft, both civil-and military, 
:,.iudio. 

The' procedures used by aircraft to call 
ground stations and report CIRVIS information 
should be siniilar to those used when (lending 
position i-eport^, exdept that the call should 
be preceded by the word CIRVIS (pronounced 
SURVEES) spoken .three times to clear the 
frequencies of allt other conimunications except 
DISTRESS or URGENCY. Should this procedure 
fail to clear, th^ frequencies, thte International 
Urgency Signal XXX .transmitted three times on 



telegraph transmissions . or^ the word PAN 
spoken three times may be employed as an 
alternate signal. CIRVIS reports are transmitted 
in plain language and as soon ae possible (FLASH 
precedence is authorized) to any U.S; or Canadian 
military or^ civjl ^r-ground communications 
facility. 

There are three types of CIRVIS messes 
which controlle*rs mav be called tipon to handle, 
as follows: ^ 

1. CIRVIS Report. Initial si^iting report. 

2. Additional CIRVIS Reports. Additional re- 
ports should bemadeif moreinformationbecomes 
available concerning a previously sighted object* 
These reports Mould contain a reference to 
the original report to identify them with it. 

8. Cancellation Report. Cancellation r^rts 
should be made in the. event 'that a previously 
reported sighting is positively identified as 
friendly or that it has been erroneously reported. 
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EXAMPLE OF INITIAL CIRVIS REPORTj 

Aircraft -CIR VIS QRVIS CIRVIS, BERMUDA 
THIS NAVY TWO FIVE NIIJER THREE SK, 
CIRVIS REPORT, OVER. 

Communications faciHty— NAVY TWO FIVE 
NINER THREE SK, THIS IS BERMUDA,. GO 
AHEAD. / 

Aircraft — NAVY TWO FIVE NINER THREE 
SIX SIGHTED FORMATION OF SK JET BOMB- 
ERS, CONFIGURATION IS SWEPT WING WITH 
EIGHT JET ENGINES, TWO HUNDRED MILES 
EAST OF BERMUDA ON THIRTEEN MAY AT 
ONE THREE FIVE ZERO ZULU, ALTITUDE 
THREE FIVE THOUSAND, HEADING TWO SEVEN 
ZERO DEGREES, NO MARKINGS OBSERVED, 



Communications station — BERMUDA, ROGER 
OUT.\ . 

FAA stations and Navy towers must im- 
mediately pass the CIRVIS messages to the 
appropriate ARTCC. FAA ARTCCs in the 
conterminous United States forward the CIRVIS 
messages immediately by direct interphone to 
the appropriate Air Division Control center. If 
no direct interphone is available, the report 
should be relayed to the ARTC center nearest 
to and having direct interphone connection with 
.the Air Division Control center. The Air. Di- 
vision is responsible for forwarding to other 
military services, or higher headquarters, as 
required. 



FIGHTER DIRECTOR VOCABULARY 

Air Controlmen should be well versed in 
the brevity codes iR*ich are used for aircraft 
control, search and rescue, carrier deck 
conditions, and flight operations. These brevity 
codes are "provided in the , current Allied 
Communications |>ublication (ACP) 165 and are 
required knowledge factors lor all Air Control- 
mexu 



•VISUAL COMMUNICATIONS 
A^C LIGHT SIGNALS 



in chapter 9. However, since the portable traffic 
control ll^t is used to control the movement 
of personnel and vehicles on the landing area, 
as well as aircraft without radio, the control 
signals and ^ their meaning are discussed a( 
this time. 

In addition to the operation and limitations 
of the portable traffic ll^t, the Air Controlman 
must know the meaning of the traffic control 
llg^t signals used. Figure 11-2 shows the 
meaning of &e signals to be used for airCrah, 
vehicles, and personnel oq the ground and for 
aircraft in the air. This is shown 
form in table 11-1. 



In pabular 



A series of alternating red«and green flashes 
from a diluted traffic control li^t are used as 
-gene ral w aming-signalfl-to~adv4se -a- pHofe— o 
driver of a vehicle on the. landing area to on 
the alert for hazardous ^or unusual conditions. 
As an example, the warning signal may be 
directed to a pilot to indicate a change of runway, 
since this can prove hazardous if the pilot 
attempts to land crosswlnd. 

In controlling traffic ,Jt)y mlans of visual 
signals it should be i^memi^red that the 
, warning signal, is not a {prohibitive signal. This 
means that it may be follo^ by eittier a red 
or a green light as circumstances warrant. The 
general warning signal is directed to pilots of 
the aircraft concerned as follows: 

.1. When aircraft are . converging and there 
is a possibility of coUisj^. 

2. When hazardous OOiiditions are present and 
the pilot must be unusually alert in Order to 
complete the operation safely. (Such conditions 
include obstructions, soft field, ice on runway, 
and many others.) 



3. When mechanical trouble is apparent 
ihe controller and he has reason to believe that 
the pilot may not be aware of it. , 

4. At any other time ^en believed neces- 
sary in the opiilion of the controller. 

SPECIAL LIGHT SIGNALS 

Aircraft Inbound Without Radio 



r 



The nomenclaturd and operation of the portable 
traffic control lisbTwe^prevloualy discuesed 
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Between sunset arid sunrise, a pilot wishing 
land should turn on a landing light he 
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ROTATING 8EAC0N (doy only) 

Ground vitlbiUty Is control zone 
less thftn 3 milet tnd/ or ceiU&f 
Um than U 000 fctt. Tralllc 
clemrance/required for UndUiftf 
tiktoUlB, or fUi^t Id the traffic 
pattern In a ooitrol xant. 




OUTLINING WHIP 



aASHING LIGHTS 
DIRECTION INDICATOR (nigM only} 



GroMkd ^MUty in control root leaa t^ 3 miles and/ or 
celllAc leas tlian li)0O feet. Traffic clearance required for 
iMdlngs, takeoCfs, or.fUcht in the traffic pattern in a 
coQtrol zone* 
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Figure ll-8« — Low ceiliBg and visibility sign&ls. 



tpproaohes the airport unless he has already 
l)een given r green llg^t. 

'Pilots should acknowled^ portable traffic 
control lls^t signals by rockii^ the^rcraft*s 
wings during hours of daylight and by blinking 
their landing or navigation lights during the 
hours of darkness. 



Aircraft on the Airport Without Radio ^ ' 

During the hours of darkness, a pilot wishing 
to attract the attention of the control tower 
operator should turn on a laiKiing li^t 'and taxi 
the aircraft in a position so that the lig^t Is- 
vlsible^ to the tower controller. The landing 
lig^t should remain on until expropriate signals 
are received from the tower. 

Pilots should acknowledge lig^t^Slgnals by 
moving the ailerons or rudder during the hours 
of daylight or by blinking the landing or navi-*. 
gation lights during the hours of darlpjess. 

Low. Ceiling andJVisib^i^Si^n^ 

Take the following action to indicate that 
the reported ceiling and visibility are below 
' basic VFR mlnimnrnfl; ! 

a. Between simrise and stmset— operate the 
airport rotating beacon. (See fig. 11-3.) 

b. Between sunset and sunrise— operate the 
flasl]dng U^ts on ihe traffic or wind direction 
indicator. (See fig. 11-8.) 

Airport Course Lights 

Some military airports have special light 
signals, such as course lights, wiilch indicate 
landing direction, runway in use, traffic pattern 
in use, and other similar information for local 
activities. These li^ts are to be used as directed 
by the commanding officer. The principal ad- 
vantage in using ttie cout^e U^ts is that it 
gives pilots pertinent and specific visual infor- 
mation; therefore, radio contact'.with the control 
tower is unnecessary. However, the meaning and 
arrangement of these lights have no standardi- 
zation and are used only for pilots known to 
be familiar with the meaning of the special 
light signals^ 
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Table 11-1.— Meaning c* traffic control lig^it slgnils 





« 

r 


« 


Color and type of 
signal 


1 7' ■- : 

V «. On the ground 


1 » r 

Jn flight • 


STEADY GREEN 


Cleared for takeoff 


Cleared to land 






followed by steady 
green at proper time). 


STEADYFED 


stop 


Give way to other aircraft 
and continue circling. 


FLASmNGRED. . 


Taxi clear of landing area 
(runway) in use* 


Airport unsafe-do not land. 


FLASHING WHITE , 


Return to' starting point on 

airport. ^ 


Not applicable. 


ALTERNATING RED 
AND GREEN 


General warning signal-exercise extreme caution* 



y 
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CHAPTER 12 



IFR/SVFR CONTROL PROCEDURES 



Controlling air traffic undei: IFR conditions is 
a dSmanding task* Controllers must be precise 
in their actions, considering the increased 
responsibilities as compared to VFR air traffic 
controU In the case of the latter, clearances 
and instructions were issued to assist the pilot 
in avoiding collision and to enhance the flow of 
vnShc^ — Jn- 4;omparlson» clear ances and 
instnictions are Ismied To TFH" ^affic for the 
purpose of keeping all such traffic appropriately 
separated and at a safe altitude above .;ter rain. 

Navy ACS will most likely be involved with, 
the control of IFR traffic at a terminal facility. 
However, there is a possibility that your 
terminal facility may operate in an en route 
capacity^ Since you will tie controlling IFR 
flights into and out of a terminal areK^ a basic 
knowledge of the entire airspace system is 
necessary. ^ 

As with any difficult procedure, the logical 
start is with basic details. The intent herein is 
to discuss IFR/SVFR air traffic control procedure 
and minima so the AC3 or AC2 can describe 
them, and with the necessary supervised 
e^rience, apply them to the actual controLof 
IFR air traffic. 



NATIONAL AIRSPACE SYSTEM , 

. ' ' * 
The national airspace system a& jt exists 
today began to develop in 1918 with the V. S« 
Post Office airmail service. Radio equipment 
wrt- installed near telephones, providing a link 
of ""air and ground commimications for keeping 
track of air trafflp^, ... 

Lighted airways were aet up using rotgiing 
light beacons, ^aced at specific intervals, 
by which pilots could navi^te. Coded li^ts 
were later added to the rotating beacons so that 
pilots could determine their distance from a 



certain reference point with, knowledge of the 
code. Low-frequency radio range stations were^ 
established and became a govemment'<)perat6d 
system for aircraft navigation when landmarks 
and lig^d airways were obscured by clouds, 
etc. In striving for increased reliability and 
to meet increasing air traffic needs, several 
types of air navigation aids w ere develop ed and 
"puOnto ^her aTuseT MtlitafjT technology "aducu^ 
impetus to the drive to provide the best possible 
navigation aids for use within national airspace 
with contributions such as radar, IFF, and 
tactical air navigation (TACAN). 

The Federal Aviation Act of 1958 estabUshed 
the Federal Aviation Administration (FAA) which 
is charged by Congress with the safe and efficient 
use of airspace of the XJ. S. This includes military 
aircraft, operations withi^^— to U.S. airspace, 
hence the required compliaalce of Navy AGs 
with air traffic rules and reguUtions of the FAA. 

Two route systems have^ been established 
for air navigational purposes within the con- 
tiguous U.S.— the Federal airway system and 
the jet route system. The Federal airway system 
(as illustrated in figure 12-1) consists of airways 
designated from not less than 1,200 feet above 
the surface, up to but not including 18,000 feet 
MSL, and is designed to serve aircraft which 
operate at these altitudes* They are predicated 
solely on VOR/VORTAC navaids. They are 
designated on aeronautical charts by a V and 
referred to orally as Victor airways. The jet 
route system consists of jet routes established 
from 18,000 feet MSL to FL 450 inclusive, and 
are designed to serve aircraft which operate 
at these altitudes. They are identified by a J 
on aeronautical charts and referred to orally 
by statement of the. same letter. 

The airspace i9tructid:e above , FL 450 is 
designed to pennit free selection of routes. 
Navigation is conducted by navaids serving the 
Jet route system provided the aids are not more 



ERJC 



246 ■ 

21)2 



f 



Chapter 12— IFR/SVFB CONTROL PROCEDURES 



■■raai 



FL 600 



FL 450 
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■ FL 180 bbbbbUIi 
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CONTROL 
ZONE 



CONTROL AREA, TRANSITION AREA OR CONTROL AREA EXTENSION 



TRANSITION AREA 
700' 



S 



Figure 12-1*— Airspace structure* 
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than 200 miles apart. Flight above FL 600 
must contain at least one fix within each ARTCC's 
area through which flight is planned without 
regard to distance between fixes. 

IFR air traffic control service is provided 
within controlled airspace. This controlled 
airspace includeef i" Jeral airways, jet routes, 
control areas, transition areas, control zones» 
and the continental control area* These areas 
are described in chapter 3 of this training 
manual and depicted in figure* 12-1. 

AREA NAVIGATION (RNAV) 

Area Navigation (RNAV) is a method of navi- 
gation that, permits aircraft operations on any 
desired course within the coverage pf station- 
referenced navigation signals or within the limits 
of self-contained system capability. 

Application of, area navigation equipment and 
.procedures in the National Airspace System 



requires^ that they be compatible with the 
VOR/DME system On which route structure and 
air traffic control are bai^ad. Implementt^on, 
therefox o; requires that area navigation devices 
employed assure proper^posltloning with respect 
to the V0RA)ME ground facilities. Such systems 
must further permit navigation along, and within 
the protected airspace of, conventional VOR 
routes, airways, and terminal procedures. 

Introduction of an area navigation capal:dHfy 
into the National Airspace Slystem provides a 
means of overcomli^ many of the disadvantages 
of the present VOR structure. By eliminating 
the requirement to fly along radlals tha| lead 
directly to or from the ground station, it is 
possible to design routes" and procedures that 
better facilitate the movement of traffic. Typical 
of the benefits that'wlll result are: 

^ 1. Congested area bypass routes. • 
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2, Multiple routes to allow segregation of 
traffic according to speed or other operat- 
ing characteristics, 

3, I>ilot navigation of commonly flown radar 
vector paths. 

4, Improved alignment or routes. 
5#. DuaJ routes for one-way traffic. 

6. Increased instnmient approach capability, 

7. Optimum location of holding patterns. 

8. Procedures designed lor STOL and heli- 
copter operations. 

Only pilots of aircraft equipped with area 
navigation equipment approved for IFR operation 
may file for an RNAV route. When filing an 
IPR flight plan, area navigation routes or a 
-TOPTbtggtiD a of art?R naviga t ion routes an d-VOR- 
atrways and routes may be specifiedfor operations 
at or below FL 450, Area navigation route 
numbers may be filed in the same, manner as 
VOR airway /route numbers. The letter **R" 
is placed after the route to indicate an RNAV 
route. 

Example: V301R, The filed route should clearly 
define the intended route during transition from 
the VOR structure and vice versa. 

The complexities involved in determining route 
widths reference facility , usable distance, and 
obstruction clearance altitudes make impromptu 
routes impractical during initial implementation 
phases of area navigation. 

It should be noted that in addition to providing 
lateral and longitudinal guidance, area navigation 
also provides vertical data to the pilot* 

Ftirther development and e^ansion of RNAV 
is anticipated; therefore, you should consult the 
various Navy and FAA technical publications 
to become more familiar with this latest aspect 
of air navigation as tXt pertainjs to air traffic 
control, * 

POSITIVE CONTROLLED AIRSPACE 

Tba vertioal extent of the Positive Control 
Area (PCA) is from an altitude of 18,000 feet 
MSL up to and including FL 600. Positive control 
airspace is depicted on en j;||it0 Jiigh altitude 
charts. 



an rmi 



Positive control of all aircraft within this 
area is exercisedt and additional requirements 
for fli^t apply as follows: 

1, All VFR activities are prohibited, including 
climbs, descents, and VFR on top operations 
onJFR flight plans. 

2, Complete IFR fligiit procedure is required 
and prior ATC approval mandatory, 

3, All aircraft must be equipped with a coded 
radar beacon transponder (discussed in chapter 
13), having a Mode 3, 64-Code capability 
which must be_operated to reply to Mode 3 
interrogation with tho^ code Reified by ATC, 
provided that in the event a radar beacon 
transponder failure is e^qperienced in flight, 
ATC may approve operation within positive 
control area. 



In all other cases, requests for an authori- 
zation to deviate must be submitted at least 
four days before the proposed operation, in 
writing, to the ARTCC having jurisdiction over 
the PCA concerned. 

4, All aircraft must be equipped with radio' 
equipment capable of providing direct pilots 
controller communications on the frequencies 
specified by ATC for the' sector in which 
flight is conducted. Pilots will monitor assigned 
ATC frequency and request ATC permission prior 
to any change. This includes aircraft in formation 
and those operating in altitude reservations. 

5, Local flying areas are established within 
the positive control area to permit activities 
which are not readily adaptable to air traffic 
control. This includes activities in which aircraft 
do not maintain constant heading and/or altitude; 
that is, local areas ai'e not restricted areas 
but are open to any user, traffic permitting. 
ATC clearance is required, and aircraft are 
assigned to a flight level or group of levels by 
ATC, depending on the activity. Using miUtary 
activities may schedule aircraft to operate in 
local flying areas in e;ccess of the quantities 
that can be accepted by ATC, ^bject to Military 
Assumption of Responstbili^ for Separation of 
Aircraft (MARSA). In this event, participating 
aircraft must remain in VFR conditions to 
preclude colUsion with other aircraft in the 
local areas. 

6, liadius of action flight plans may be 
approved consistent with traffic conditions. 
However, pilots should be prepared to convert 
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to point-to-point routing should radius clearance 
be refused* 

7. Altitude reservations continue to apply 
Within the positive control areas. 

Procedures for entering and departingposltive 
control areas are as follows;, 

U Pilots operating on IFR flight at an 
assigned flight level require no additional 
clearance. 

2. Pilots operating VFR and VFR on top (on 
IFR fli^t plan) roast obtain an ATC clearance 
with an assigned flight level prior to enterSig 
poritive control areas. An abbreviated flight 
plan containing the following inforroation roust 
be provided ATC at least 30 roinutes prior to 
estiroated penetration: 



a. IdehSfication 

b. True airspeed (TAS) 

' c. VFR position and altitude/flight level 

d. Estiroated tiroe and point of penetration 

e. Requested route and flight level. 

3. When flight inboimd to destination is VFR on 
top above the positive control area* or departure 
froro the area is to be IFR/VFR on top, only 
the discrete frequency of the sector of arrival 
or departure need be preset. 

4. Upon departing the area, IFF/SIF is 
ruset' to the proper Mode 3 Code as assigned 

' by ATC. 



IFR CONTROL PROCEDURES 

i 

The procedure and roinlroa which apply when 
providing IFR air traffic control service are 
those contained in Terminal Air Traffic Goritrol 
Handbook 7110.8 (Series). When other procedures 
are contained in a Letter of Agreeroent (dis« 
cusseijl later in this chapter), or other appropriate 
FAA ^r military document, they roay only 
•upplen|ent the TATC Handbook 7110.8. Any 
minima ,tbey specify cannot be .less than those 
in TATC Handbook 7110.8 unless appropriate 
military authority has authorized application of 
reduced separation between military aircraft 
in special procedures. The ultimate authority 
for naval ATC procedures is CNO. Deviation 
la also permitted when necessary^ to conform 
with pertinent ICAO Documents, National Rules 



of the Air, or special agreements in airspace 
outside the U.S. and its possessions where the 
U.S. provides air traffic control service. 

Military procedures in the forro of additions, 
ro edifications, and exceptions to the basic FAA 
procedure are provided in TATC Handbook 7110.8 
when a cororoon procedure has not been attained 
or to fulfill a specific requireroent. ^ These 
roilitary procedures are applied by ATC facilities 
operated by the designated roilita^ service, 
by ATC facilities supporting a designated roilitary 
service exclusively, or by other ATC facilities 
when specified in a Letter of Agreeroent. ^ 

V 

IFR CONTROL RESPONSIBILITY 

Air Route Traffic Control Centers (ARTCCs) 
provide air traffic control service to aircraft 

airspace principally during the en route phase 
of flight. 

Approach control service is provided By 
a terminal area traffic control facility for 
arriving and departing IFR aircraft and oc- 
casionally for VPR traffic. 

Authority to establish an approach control 
facility at a naval airfield is delegated to the 
Cororoanding Officer hy the FAA, When estab- 
lished, approach control authority roay be 
exercised through a tower, or roobile or fixed 
radar facilities. 

NOTE: These radar facilities and the specific 
duties of those personnel assigned to thero are 
discussed in detail in chapter 13 of this roanual. 

Prior /to the actual iroplomentation of approach 
control procedures, coordination with local FAA 
officials roust be undertaken and a tentative local 
letter of agreeroent drawn up. > 

This tentative letter of agreeroent contains 
all facetd of agreed approach control functions 
and daliibeates the responsibilities of the FAA 
an^ the naval ATC facility. 

A co^y of this tentative letter of agreement, ^ 
together with a request to establish approach 
control facilities, is then forwarded to the Chief 
of Naval Operations <CNO) for approval. If 
additional personnel or electronic equiproent 
are required in providing this service, this 
requireroent should also be included. 

Upon receipt of approval froro CNO* a iforroal 
letter of agreeroent is executed with the local 
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FAA. air traffic control aiithoritieB. A cc^qr of 
this finalized version znustl)e sent to CNO for 
record purposes. 

Guidelines for the development and i^repar ac- 
tion of letters of agreement between the Navy 
and FAA are contained In OPNAVINST 3721.1 
(Series). - . 

Althou^ you will normally not be directlj^ 
concerned with the preparation or revision of 
a letter of agreement, you will* by necessity, 
be required to know and understand the contents 
of this important document. 

It should be pointed out that a letter of, 
agreement is required to be executed not only 
for the establishment of an i^roach control 
facility but also for a control tower, GCA unit, 
or * whenever any new type of procedure is 
initiated; i.e., SIDs, SFA (Single Frequency 
Approach), etc. 

A copy of t he f or mal - lett e r o f u g^ &&m&t4oT- 



.your ATQ facility should be contained within 
* the local procedures manual. 

'PBIOKITy OF SERVICE 

First priority is given to the separation 
of aircraft to comply with the procedure and 
^-Tninima prescribed for the control of IFR traffic. 
Any other service or information is provided 
to the extent possible. 

Radar procedures should be used in preference 
to nonradar procedures to the extent practicable, 
consistent with workload, communications, and 
.equipment capabilities. 

Air traffic control service is provided on a 
'^rst come^, first serve** basis as circumstances 
allow. For example, it is solely the pilot's 
prerogative to cancel his IFR flight plan, but 
a .retention^ of an IFR flight plan does not 
afford priority over VFR aircraft, and he may 
be required to adjust his fligb^ath to enter 
a traffic pattern in sequence with arriving VFR 
aircraft. Exceptions to the first come, first 
serve rule do exist for certain types of aircraft 
operations such as AIREVAC, SAFI, Presidential 
and Vice Presidential, FLYNET, and GARDEN 
PLOT aircraft. For more information on this 
subject, see Priority in r^hapter 10 of this 
training manual and the appropriate section of 
TATC Handbook 7110.8* 

TRANSFER OF IFR 
CONTROL RESPONSIBILITY 

Control responsibility must be transferred 
--between facilities, or between controllers within 



a facility, at a specified time, fix, or altitude. 
Additionally, any potential conflict with other 
aircraft under the jurisdiction of the transferring 
facility or controller must be eliminated prior 
to the transfer ^of control responsibility. 

TKAksFER OF 

RADIO COMMPNICATIONS 

Transfer communications before an aircraft 
enters the receiving controller's area unless 
previously coordinated. To the extent possil^le^ 
initiate the transfer at the time of handoff. 
Transfer commimications after an Automated 
flandoff Accept, or where ARTS Modify Function 
and/or Quick Look function is used to transfer 
.target identity. A facility directive shall specify 
communication transfer points. 



FORMATION FLIGHTS 



Formation flights- are treated as sin^^e^giii-, 
craft unless the formation leader requests that 
ATC separate individual aircraft. 

IFR CLEARANCE _ 
DELIVERY AND RELAY 

IFR clearances issued by a facility other 
than the originating facility must be relayed 
verbatim. A non-ATC facility would prefix the 
clearance with -the prefatory phrase **ATC 
clears.** Such facilities would handle a relay 
of advice or a request for information in the 
same manner; i.e., *'ATC advises," or **ATC 
requesto.** y/hen a clearance, information, or 
a request for information is issued to an 
ATC facility or to an aircraft by direct ATC 
communications, the "ATC** portion of the 
prefatory phrase is omitted. 

To correctly' apply this procedure, refer 
to the definition of an ATC facility and ATC 
service. These definitions are included 'in 
appendix I of this training manual. 

When appropriate, specific delivery instruc- 
tions may. be issued with a' clearance for 
relay, such as an ''attempt delivery** time or 
a ''cancellation** time which must be adhered 
to by the relaying facility. The ATC faciUty 
originating the clearance should be advised if 
the requirements of specific delivery instructions 
are.not.met. 
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IFR Clearance Itetns 

Items and the sequence in which they should 
be issued to IFR traffic are as follows: 

!• Aircraft identification. 

2. Clearance limit or approach procedure. 

3. Departure procedure or Standard Inistru- 
' ment Departure (SID). 

4. Route of flight, ^ 

5. Altitude data in the order flown. 

6. Holding instructions if a delay is antici- 
pated. 

7. Social or supplementary instructions as 
required. =^ . . . ^. 



"gTT r e c 



>nnMiom' 



SIGNIFICANT WEATHER ' " 

Significant weather informatftmin5lude1f pilot' 
Tepqrfe observed indications on radar 
concerning areas of strong frontal activity, squall 
lines, heavy thunderstorms, widespread fogt* 
moderate^ to heavy icing, turbulence^-(inoluding> 
clear air dirbulence) (CAT) of igo<terate or greater 
intensity, or similar conditions pertinent to 
safety of flight. ^ 

Every assistance should be afforded pilots 
to enable them to avoid areas of Gtenificant 
weather. When a requested deviation to avoid 
such areas cannot be approved due to traffic 
conditions, the altitude or route of the conflicting 
traffic may be changed to permit approval if 
there is reasonable assurance that the action will 
not place the conflicting aircraft in ha2ardous 
weather conditions. 

Pilot-reported inform aticm about significant 
.weather conditions should be relayed to- other 
aircraft concerned and the appropriate weather 
service. 

ALTIMETER SETTING INFORMATION 

Altimeter settings issued to IFR flights must 
be current settings obtained from direct-reading 
instruments or received directly from weather 
reporting stations. All ARTS facilities shall 
keep the computer-centered altimeter setting 
current at all times. 

When i68uing an altimeter setting to an 
aircraft, a terminal faoiUty must identify the 



source of the setting for a location other than 
at the facility.. The time of the report must 
also be included if it is more than I hour old« 
Aircraft operating below flight level 180 must 
be issued the associated , altimeter setting of 
compulsory reporting points when reporting over 
such points. If in **rada5: contact," the controller 
issues the altimeter setting when the aircraft 
is observed passing or adjacent to compulsory 
reporting points. (IHIots discontinue making 
position reports when informed of ^<radar. 
contact.") 

When aircraft have been cleared .to . dftscend .-. 
from a flight level to an altitude below the 
lowest usable flight level, the altimeter setting 
for the weathet reporting station nearest the ' 
. aircraft posi tion - mu st^ be- issued* to ' tte'jiildt; 

"^^ALTiyUDE VERlFICATIpN- • - • • v : 

— —pflotB'- Should Tequesteir^" 'Wr£^£tto^^ 
. altitude upon Initial contact after you^^ j^ve. 
received- • contool— jxirisdictionv:.iron) ^another' 
facility or after comm'iidcations are establii^d:^; 
with jifi aircraft departing^fcom another airporf 
under ^ouf facility's control Jurisdictioii Ufilesfi-- - 
verification is providled by either altitude readoui 
or by the pilot^'at- the^^ilin^- of initial contact. 

EXAMPLE: VERIFY AT EIGHT THOUSAND. 

You need not verify altitude when, on initial 
contact, you assign a new altitude to an aircraft 
that is climbing or cfescending. 

NOTE: Altitude readout determining equip- 
ment will be discussed in the following chapter. 

If the altitude readout indicates a dtsorepanoy 
of 300 feet or more from the assigned altitude 
and the aircraft is in level flight, the pilot should 
be requested to verify his altifode. 

In instances where the pilot confirms a 
discrepancy of 300 feet or mpre between his 
actual altitude and the transponder altitude 
readout, instruct him to secure the altitude 
reporting portion of his transponder and advise 
him of the reason. 

In the event that you are unable to verify 
th6 altitude discrepancy, ensure that standard 
radar separation is applied between the affected 
aircraft and any other radar-identified IFR 
aircraft* " '^r-* 
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KONRECEIPT OF 
POSITION REPOBTS 

When A pqsition report affecting separation 
Is not reoelvadf action should be taken to obtain 
• the report not later than 5 tninutes after the 
aircraft was estimated ^ver the fix« ^ 

RADIO COMMUNICATIONS FAILURE 

When an IFR aircraft ejqperiences two-way 
radio communications failure, air traffic coi^trol 
is based on anticipated pilot action, Piloti 
procedures are set forth in FAR 9ia27 listed 
In chapter 3 dt this Rate Training Manual. 
AT& facilities should take the following actiont 
as iqppropriate, when two-way radio communica- 
tions are lost with an IFR aircraft: 



APPROACH CONTROL INFORMATION 

Unless specific items listed in the following 
approach information have been broadcast via 
Automatic Terminal information Service (and 
acknowledged by the pilot) they should be . 
provided to aircraft at the time of first radio 
contact: 

1, Approach clearance or typ© of approach 
to be e^qpected if two or more approaches are 
published and .the ' clearance ^ limit does not 
indicate which will be used, 

2, Runway in use, 

3, Surface wind, - 

4, Ceiling *and visibility If the ceiling at the 
airport is repoi*ted below 1,000 feet or ^low the 
highest circling minimum, whichever is greater, 

-or ^ vlBib ili^ig4ess4han-a^mileSr— ^,r- 



1, Broadcast clearances through any available 
'means of communication, including the voice 
feature o^ navaids; 

2, Attempt to re-establish communications by 
having the aircraft use its transponder (SIF) or 
make Hims, both of which might' be considered 
an acknowledgment when observed on radar* 

3, Broadcast a clearance for the aircraft 
tc^proceed to its filed alternate airport at the 
minimum en rouia altitude if the aircraft operator 
concurs. 

Restriction to Other IFR Traffic 

Unless radar separation is applied, when 
/ah IFR aircraft is imreported, the facility 
responsible^ must restrict or suspend other IFR 
traSic for 30 minutes after whichever of the 
following is applicable: 

!• The time at which ^roach clearance was ^ 
delivered to the pilot, 

2, The esqpeoted approach clearance time 
delivered to the pilot, 

jjl Tha^ arrival time over the navaid serving 
the destin|ttion stiifport, k 

A. Tb^ our-'^ent estimate, either the control 
facility's, or the pilot's (whichever is later), at 
tt^ naraid serving the destination air jK)rt, 

" After' the 36-minutd traffic suspension period 
hiB^Xfir^ normal air traffic control may 
b^ rasumsd tif the operators or pilots of other 
idroraft:qpnour. 
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5, Altimeter sating. 

Detailed procedures utilized in providing 
approach control service will not be discussed- ^ 
at this time; however, as you advance in the 
Air Controlman rating you will have the op- 
portunity to attend the Advanced Air Coiitrolman 
Course, This advanced schooling, coupled with 
ycmr past ejqperience, is designed to assist you 
in preparing to accept the challenge of controlling 
aircraft under actual instrument conditions, 

NONRADAR IFR SEPARATION 
MINIMUMS AND METHODS 

Pilots are required to file. IFR flight plans 
and obtain an ATC clearance prior to conducting 
flight under instrument flight rules of FAR 91 
within controlled airspace, ^cial VFR flights . 
must obtain an ATC clearance prior to operations 
. within control zones. By this procedure, ATC 
facilities know of all ^R and special VFR 
traffio operating within controll^ airspace for 
which they are responsible. Thus they are able 
to regulate traffic by is'suance lof clearances 
and instructions for the purpose^cft keeping such 
traffic separated, 

There^are three types of nonradar separation: 
vertical, longitudinal, and lateral* One of these , 
most be in effect whenever separation is required. 
Exceptions to the above statement are instances 
when controllers or pilots are authorized to 
maintain visual separation between aircraft, or 
when pilots are * authorized upon request to 
operate IFR in accordance with aVFR^restrictiorj 
(discussed later in this chapter). 
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Each type of nonradar separation Has estab* 
lished xninliQuxns to which cpntrollers must 
.adber^ for safe operation. These xnihimums 
and methods of estkblishlng and maimidning. 
them are discussed separately in this cmapter.. 

Vertical Separation 

IFR aircraft may be separated vertically by 
assigning different altitudes or flight levels 
(FL), using the following mtnimums; 

1. Up to and includljig FL 290-1,000 feat. 

2. Above FL 290-2,00^ feet. 

A previously occupied altitude/FL may be 
redesigned to another aircraft when the pilot 
of the air craft »t hat previou sly occupied the 



Longitudinal separation may be established 
by requiring aircraft to do one of the following; 

1. Depart at a specified time. 

2. Arrive at a fix at a specified time. 

3. Hold at a 'fix until a specified time, 

4. Change altitude at .a specified time or fix. 

DM£ procedures and minimum s may only 
be used when direct pilot-^cbbtroller communi- 
cations are maintained. 

Aircraft on the same^ converglngi or cvbssing 
courses at the same altitude are separated by 
.an interval expressed fn minutes of flying time 
or a specified distance in accorda|ice with the 
following minimums: y 



altitude reports leaving it. However, wh0irs©VCTe~ 
turbulence is reported, such altitudes may not 
be reassigned until the pilot of the aircraft that 
previously ^cupied the altitude reports at or 
passing another altitude separated from the first 
byo appropriate minimum vertical sepaialion. 

EXAMPLE OF PHRASEOLOGY:' REPORT 
LEAVING/REACHING FIVE THOUSAND; or, 
REPORT LEAVING ODD ALTITUDES; or SAV 
ALTITyOE. ^ 

Aircraft in level flight reporting automatic 
altitude information that is less than 300 feet 
from the assigned altitude should be considered at 
the assigned altitude for separation purposes. 

Altitude readouts whichrhave been verified may 
brf used in lieu of ver)»U reports for providing 
vertical separation b^vvoen aircraft cllmblfig or 
descending. ^ ^ 

When pilots of aircraft in direct radio 
oommunioation with eaoh other during^ climb 
and descent conour, ^ the lower aircraft, if 
olimbing, or upper aircraft, if descending, may 
be authorized to maintain tl^ir own vertical 
•eparation. 

Longitudinal Separation 

-^longitudinal separation U spacing of aircraft 
so that after one airoritft paisas over a specific 
pofitioD, ^a succeeding aircraft occupying the 
aanae altitude will not arrive over thi^ position 
with less than the ipinimum longitudinal 
separation prescribed for the particular situation. 



1. When a leading aircraft maintains a spee^ 
at least 44 knots faster than a following aircraft, 
and (a)- a departing aircraft follows a preceding 
aircraft ' which has taken off from the same or 
adjacent airport, or (b) a departing aircraft 
follows a preceding e?H route aircraft which 
has reported over k fix serving the teparture 
airport, the minimum is 5 miles between aircraft 
using DME/RNAV or 3 iblnutes between other 
aircraft. XSee fig. 12-2.), 

2. When a leadli^g aircraft maintains a speed 
of at least 22 knots faster than a following 
aircraft, and <a) a departing aircraft follows a 
preceding aircraft which has taken off froTn the 
same or an adjacent airport, or (b) a departing 
alrcrjit follows a preceding en route aircraft 
which has reported ^over a fix serving the 
departure airport, or (c) an en route aircraft 
follows a preoediijg^en route aircraft which liae 
reported over the same fix, the minimum is 10 
miles between aircraft using DME/RNAV or 6 
minutes between other alrcratt. (See fig. 12-3.) 

3. Minimum separation . between aircraft 
climbing or descending through the altitude of 
another aircraft is as follows: 

a. 10 miles between aircraft^ using DME,! 
provided that the descending aircraft Is leading 
or the climbing aircraft is following. (See fig. 
12-4.) 

b. 5 minutes between other aircraft if all 
of the following conditions are met: 

(1) The descending aircraft is leading 
or the climbing aircraft is following. (Up behind/^ ' 
down in front.) 
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Figure 12-3,--10*znll6 or &-iz)inute longltudthal Beparatlan* 



aoiaro 



(2) The alroraft were separated by not, 
more than 4|000 feet when the altitude change 
started^ 

X3) The change. is started within lOznin-* 
utes after' a following aircraft reports over a fi^ 
reported over by Ibe ^leading aircraft or has 
acknowledged a clearance specifying the tiroe 
to cross the same fix* (See fig* 12r5.y 

4* When RNAV aircraft are operating along 
an RNAV route that is 8 miles or less wider the 
minimum separation between aircraft is 10 
miles if the foll9Wing criteria can be met: 

< 

a. The decoding aircraft is leading or the 
climbing aircraft im following, 

b. They were separated by not more than 
4«000 feet wh4^n the altitude change started. 
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Figure 12-t4,—Same direction altitude change 
using DME. 
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• Opposite direction traffic requesting a con^- 
flicting altitude change must be separated by 
minimum vertical separation from 10 minutes 
before imtil 10 minutes after they estimated 
to pass, (See fig, i^?,) 

Vertical separation may be discontinued after 
one of tti9«£olIowing conditions is mat: 

1, Both aircraft have reported passing navaids 
or DM£ fixes indicating they have passed each 
other, ' > 

2, Both aircraft have reported passing the 
same intersection^ and they are at least 3 
minutes apart. 

When pilots of. aire raft, on the same course 
and in direct communication with each other 
-concur, the pilot of the foUwing aircraft may be 
authorized to maintain longitadinal separation 
of 10 minutes, or 20 miles if they are using DM£, 



Figure 12-5. 



J 20ia72 
Same direction altitude change. 



^ . Lateral Separation 



' Lateral toparation is the lateral spacing of 
aircraft <the sanie altitude. Aircraft may be 
laterally ^.separated by one of the following 
methods: . 



5, If the requix'ed conditions which allow 
3-minute/&-mtle or S-minufe/lO-mlle separation 
for aircraft assigned ibe same altitude or 
&-minute/10-mile separation for same direction 
aircraft climbing or descending do not exist, 
then the minimum longitudinal separation is 
20 miles between aircraft using DME/RNAV or 
10^ minutes between other aircraft, 

6, The minimtma between an aircraft 
using DME and an aircraft not using DUE 
is 30 miles if ^ both of the following conditions 
are met: 

a. The aircraft usingOME derives distance 
information by reference to the same navaid 
over Which the- aircraft not using DM-E has 
reported* 

b. The aircraft not using DME is withi^ 
16 minutes of the navaid, (See fig, 12-6.) ^ 

7, The minimum between adtlraft wbeQ one 
aircraft is using RNAV and. the other is using 
neither DME nor RNAV i9 30 miles. 



1, Clear aircraft on different airways or 
routes whose airspace to be protected for one 
flight does not overlap airspace to be protected 
for the other, NOTE: Airspace protected for 
airways and routes is based on .the width 
described in FAR 71,5 which is normally 4 miles 
either side of oenterline, ' 

2, Clear aircraft below 18,000 to proceed to 
and report over or holdjat different geogrc^hical 
locations determined visually or by reference 
to navaids, (See fig, 12-8.) 

* 

3, Clear aircraft to hold over different fixes 
whose holding pattern airspace areas do not over* 
lap each other or other airspace to be protected,^ 

4, Clear departing aircraft, to fly specified 
headings which diverge by at least 45 degrees, 
(See fig. 12-8.) 

Lateral separation is considered to exist 
between aircraft established on radials of the 
same navaid that diverge by at least 15 degrees 
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Figure Separation of DME and non-DME equipped aircraft. 
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Figure 12^7.— Opposite direction altitude changd. 



when either aircraft is beyond the airspace to 
be protected for the other airoraft. (See fig. 12-9 •) 
There is a table in TATC Handbook 7110.8 
under the laterals separation section that shows 
appropriate distances necessary to clear the 
airspace to be protected for divergence angles 



from 15 to 90 degrees. Since this typo computa- 
tion is one which should be predetermined and 
sho'^ on charts located at or near operating 
positions rather tbtji an on->the-8pot-type 
separation, the table is net included herein. 

Lateral DME separation is applied by re- 
quiring aircraft 4ising DME 'JO fly an. arc or 
arcs a navigational aid. 

The minimun) is 10 coUes between arcs of a 
navigational aid when aircraft are maintaining 
different specified arcs of the aid. 

Between an arc of a navigational aid and the 
boundary of the holding pattern Airspace area 
to be protected for an aircraft holding»..the 
minimum is 5 miles. (See fig. 1^10.) ^ 

Airspace te be protected along other 
established airways or routes is as fallows; 

, 1. For direct courses and course changes 
of l6 degrees or less at FL 600 and below, and 
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Figure 12-8.— Two illustrations of Uteral sepa- 
ration. 



imy course cBange below FL 180» the width of 
the protected airspace is 4 miles on each side 
of the route to a point 51 miles from a navaid. ^ 
Beyond the ^1-mile point» the airspace increases 
in width, based on a 4*6-degree angle from the 
aid* to a width of 10 niiles on each sid3 of the 
routft at a distance of 130 miles. (See fig. 12-11.) 

' 2t For course changes of more than 15 
degrees through 90 degrees, the airspace to 
be protected on the overflown side, beginning 
at a point where the course cliange begins, is 
as follows: 

a« Below FL 180— same as paragrq;}h 1. 
b. FL 180 to FL 230 inclusive— 14 miles. 
0. Above FL 230 to FL 600 inclusive— 17 
milds« 

3« For course changes of more than 90 
degrees tfarouf^ 180 degrees, the airspace to 



be protected on the overflown side, beginning 
at a point where the course change begins, is 
as follows: 

-a. Below FL 180— same as paragraph 1. 

* b. FL 180 to FL 230 inclusive- 28 miles. 

c. Above FL 230 to FL 600 inclusive— 34 
miles. 

4. After the course changes have bsen com- 
pleted and the aircraf^^is back on course, the' 
a^roprlate minima as specified in paragraph 1 
apply. 

5. Foi* RNAV flights along other than estab- 
lished airways or routes utlll2iing degree/distance 
fixes, the width of the protected ^airspace is 
10 miles each side of the route for flight aboVe 
FL 450. 

RNAV flights - along other than established 
airways or routes utilizing degree/distance fixes 
at FL450andbeiow are provldedradar separation. 

Initial Separation of 
Successive Departing Aircraft 

Initial separation between successive depart^ 
ing- aircraft may be consi<feif ed an interim measure 
to expadite departures. The controller mvst plan 
ahead to Insure that ttie initial separation applied 
will allow a smootb transition to at least minimum 
vertical, longitudinal, or lateral separation when 
the Initial departure phase of the flight Is complete. 

Aircraft that 'will fly courses which diverge 
by 45 degrees or more after departing the same 
or adjacenfei^ airports may be separated by use 
of one cf the following minlmums:. 

1. Between-alrcraft departing from the same 
runway (fl^. 12-12): 

a. One minute until courses diverge when 
the aircraft will fly diverging courses Immedi- 
ately after takeoff* 

b. Two minutes imtll courses diverge when 
the aircraft will fly the. sa?ae course Initially 
but will fly^ 4lverging courses within 5 minutes 
after takec^. 

c. Xbree miles until courses diverge when 
alrcrtft using DME wilt- fly the same course 
Initially but will fly diverging courses wthin 
13 miles after takeoff. 
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Figure 12-9.— Lateral separation using radials of the same navidd. 
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Figure 12-10.— Lateral DME separation. 
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Figure 12-11.— Airspace projected for other than established routes or airways. 

2. Simultaneous takeoffs n)ay be authorized fron) different runways whose centerlines are 

when aircraft wlU Hy diverging courses im- parallel and separated by at least 3,500 feet. 

^ ately after takeoff in the same direction. (See fig. 12-13.) 
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Figure 12«12«— Separation of departing" aircraft 
using the same runway. 
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figure 12^13.— Simultaneoua talceoffs froco par^ 
aUel runwayi. 



b. The distance between nmwaycenterlines 
at and beyond the points where tiJseoffs begin 
is at least; 

(1) 2»O0O feet and the runwayB diverge by 
15 to 29 degrees inclusive. 

(2) 3,500 feet and the runways diverge by 
less than 15 degrees. (See fig. 12-14.) ^ 

4. On Intersecting runways, a succeeding 
aircraft may be authorised to take off when 
the preceding aircraft has passed the point of 
runway intersection and the following conditions 
are meti 

a. The runways diverge by 30 degrees or 

more. 

b. The runways diverge by 15 to 29 degrees 
inclusive and the preceding aircraft has com- 
menced a turn. (See fig. 12-15.) 

Aircraft that will fly the same course, when 
the following aircraft will climb throuj^ the 
altitude assigned to the leading aircraftt may 



3,100 mr 

0 FEET 



3, Simultaneous takeotfs soay be authoriaed 
from diverglngt nonMnterseotinf runways when 
aircraft will Ay diverging courses immediately 
after takeoff and either of the following conditions^ 

* a. The runways diverge Inr 80 degrees or Figure 12-14.-Simultaneous^takeoff» 
more. ^ • verging runways. 
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Figure 12^15, — Takeoffs from Intersecting run- 
ways. 

be separated by a^ zDlniinuin of 3 minutes until 
the following aircraft passes through the altitude 
of the leading aircraft. The xniniznuxn separation 
is 5 miles if both aircraft are using Di/LE. 
(See fig. 12-16.) 

Initiar Separation of 
Departing^ and Arriving Aircraft 

At airports where approach control service is 
provided^ a departing aircraft may be separated 
from an arriving aircraft making an instrument 
q)proach to the same airport 1:^ using one of the 
followlDg minima until vertical or lateral separa- 
tion is achieved: 

1^ When takeoff direction differs by at least 4S 
degrees from the reciprocal of the final approach 



course,' the departing aircraft must take off 
before the arriving aircraft leaves a fix inbound 
not less than 4 miles from the airport. 

2. When the takeoff direction is not different 
by 45 degrees frpm the reciprocal of the final 
approach course, the departing aircraft must 
take off so that it is established on a course 
diver^ng by at least 45 degrees from the 
reciprocal of the final approach course before 
the arriving aircraft leaves a fix inbound not 
less than 4 miles from the airport. 

When the absence of an approprimte fix 
precludes the use of initial separation described 
in the preceding paragraph, and at airports 
where «pproaoh control service is nqf provided, 
a departing aircraft may be separated from an 
arriving aircraft making an instrument approach 
to the same airport by using one of the following 
minima until vertical or lateral separation is 
achieved: 

1, When takeoff direction differs by at least 
45 degrees *^ from the reciprocal of the final 
approach course, the departing aircraft must 
take off 3 minutes before the arriving aircraft 
i^ estimated at the airport. (See fig. 12-17.) 

2. When the takeoff direction does not differ 
by 45 degrees from the reciprocal of the final 
approach course, the departing aircraft must 
take off so that it is established on a course 
diverging by at least 45 degrees from the 
reciprocal of the final approach course Sminutes 
before the arriving aircraft is estimated at the 
airport or before the arriving aircraft starts its 
procedure turn. (See fig. 12-17.) 

Visual Separation 

Aircraft within control zones may be separated 
by one of the following methods: 

1. The controller sees them and can provide 
visual separation. 

2. The pilot sees the other aircraft and says 
he will maintain^ visual separation from it. 

A noni^roach control tower may be authorized 
to provide visual separation between: 

1. An arriving and a departinjg^FB aircraft. 

BXAMPLE PHRASEOLOGY: RELEASE SUB- 
JECT YOUR DISCRETION WHEN (aircraft 
identifiCAtion) IN SIQHT. 
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Figure 12-16.— Takeoff 8 from the same runway when the succeeding aircraft climbs to tfie hi^r 

altitude, 



2, Arriving IFR aircraft within control zones 
when the weather is at or above basic VFR 
minima and the tower has reported that it has 
tham In sight and visual separation can be 
applied, 

Us6 (rf VFR and 

VFR Conditions on Top 

An aircraft may be cleared to maintain 
VFR. conditions when conducting flight under 
Inetrumont flight rules if one of the following 
((ooditiond exists:. 

1, A pilot requests such a clearance, 
2* A clearance results in noise abatement 
benefits where part of the IFR^ departure route 
does not conform to an approved noise abatement 
route or alti^de, 

3, A pilot requests a practice Instrument 
approach and Is not on an IFR flight plam 

EXAMPLE PHRASEOLOGY: MAINTAIN 
V-F-R CONDITIONS UNTIL (Time or fi^O. 



CLIMB/DESCEND IN VrF-R CONDITIONS BE- 
TWEEN (Altitude) AND (Altitude). CLIMB/ 
DESCEND IN V-F-R CONDITIONS ABOVE/ 
BELOW (Altitude), 

Aircraft may be cleared to maintain VFR 
conditions on top of a cloud, haze^ smokot or * 
other meterological formation if the following 
conditions are met: 

1, A pilot requests such a clearance, 

i. The pilot Is Informed of the reported 

height of the top of the meteorological formation 

or that no report is available, 

A VFR conditlons-on-top type clearance may 
not be Issued when pilot reports indicate weather 
conditions which ire not suitable, or between 
sunset and sunrise, to separate holding aircraft 
from each other. 

An alternative clearance must be Issued to 
aircraft . cleared tb maintain VFR conditions 
when there is reason to believe that flight 
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Figure 12-17.— Separftting^partures from arrirals. 
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Table 12«1.— Appropriate VFR altitude^ for direction of flight 



Magnetic course 


Altitude 


Interval 




FL 290 and above ■ 

) 


4,000 feet commencing with . 
FL 300 

EXAMPLE: FL 300, FL 340 


o'-m" ■ 


' More than 3,000 feet above 
the* surface to but not 
including FL 290 


*'Odd'* cardinal altitudes plus 
500 feet 

EXAMPLE: 3,500, 5,500, 
FL 255 

> 


180»-359» 
• 


FL 290 and above 


4,000 feet commencing with FL 
320 

EXAMPLE: FL 320, FL 360 


180»-359" 


More than 3,000 feet above 
the surface to but not 
including FL 290 


"Even" cardinal altitudes plus 
500 feet - 

EXAMPLE: .4,500, 6,500, 
FL 265 



in VFR conditions may become impracticable, 
or to an aircraft cleared to maintain VFR 
conditions on top when the height of the tops 
Is unreported. 

i 

A VFR or VFR condition-on-top type clearance 
may not be issued to aircraft operating in 
positive controlled airspace. 

Aircraft that operate VFH <)ondltions-on-tpp 
must maintain a VFR cruising altitude/flight 
level. If a controller beoomes aware that 
a^ aircraft on such a clearance is not at 
jm appropriate altitude for the direction of 
flighty the pilot of the aircraft should be informed 
of the discrepancy and advised of a correct 
altitude for his direction of flight. 

AppropHate VFR altitudes for direction of 
fUt^t'afe l&ted in table 12-1. 

No sepai^ation is provided for IFR flighta 
operating in accQrjdance with a VFR condition 
restriction. 

SPECIAL VFR OPERATIONS 

' a Except whare^prohimted by FAR 93.113, 
authorize special VFR (^rations only on pilot 
request and pnly within pontrol zones on the 
baMs.of weather conditions officially reported 



at the airport of intended operations. If weather 
conditions are not reported at that airport, 
authorize special VFR whenever the pilot advises 
he is unable to maintain VFR tnd requests 
special VFR. 

PHRASECLCOy: CLEARED TO, ENTER/OUT 
OF /THROUGH CbNTROL ZONE MAINTAIN 
SPECIAL V-F-R CONDITIONS WHILE iN 
CONTROL ZONE. 

Fixed Wtaig Operations 

PRIORITY.*- Control zones other than those 
~ specified in FAR 93.113: 

1. FW/SVFR flights may be approved only 
if arriving and departing IFR aircraft are not 
delayed. 

2. When clearance cannot be granted for . a 
FW/SVFR fUg^t becauiKid of IFR traffic, •inform 
the aircraft of the anticipated delay. Do not 
issue EAC, EFC, or e;}q>ected departure time. 

PHRASEOLOGfY: EXPECT (nutober) MINUSES 
DELAY. j 

CLIMB TO VFR.— Authorize an aircraft to 
climb to VFR upon request if the only weather 
limitation is restriction to visibility. 
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PHRASEOLOGY: CLIMB TO V-F-R WITHIN 
THE CONTROL ZONE/WITHIN (a specl^ed 
distance within control zone) ^aLES FROM 
(airport name) AIRPORT, MAINTAIN SPECIAL 
V-F-R CONDITIONS UNTIL REACHING V-F-R. 

LOCAL OPERATIONS.— Authorize local ep^ 
cial VFR leperations for a specified period 
(series qf landings and takeoffs, etc.) upon 
request, if the aircraft can be recalled when 
traffic or weather conditions require. Where 
traffic density and complexity of operations 
warran^l. Letters of Agreement may be consume 
mated with the local FSS, noni^pro&ch control 
tower, airport manager, or local operator. 

PHRASEOLCOy: LOCAL SPECIAL sV-F-R 
OPERATIONS IN THE IMMEDIATE YICINITY 
OF (airport name) AIRPORT ARE AUTHORIZED 
UNTIL (time). MAINTAIN SPECIAL V-F-R 
COITOITIONS. 



ALTITUDE ASSIGNMENT. — Do not assign a 
^ fixed altitude when applying vertical separajt^on, 
but clear the special VFR aircraft 'at or below 
any conflicting IFR traffic but not below the 
minimum safe altitude prescribed in FAR 91.79. 

' PHRASEOLOGY^. M.\INTAIN. SPECUL V-F-R 
CONDITIONS AT OR BELOW (altitude). 

GROUND VISIBILITY BELOW ONE MILE.— 
When the ground visibility is officially reported 
at an airport as less than one mile, treat 
requests for special VFR operations at that 
airport by other than helicopters as follows: 

1. Inforfi9 departing aircraft that ground visi- 
bility is less than one mile and that a takeoff 
clearance cannot be issued. , 

2. Inform arriving aircraft, operating putdide 
of the control zone, that ground visibility is less 
than one mile and that, unle»d an emergency 
exists, a clearance cannot be issued. 

3. Inform arriving aircraft, operating within 
.the control zone, that ground visibility is less 
than one mile, and ask if the aircraft can depart 
the control zone wi£ a flight visibility of at 
least one mile. If the reply is '<yes,*' issue a 

^ clearance out of the control zone. If the reply 
is ''no** 6v an emergenpy exists, issue a landing 
clearance as soon as traffic conditions permit. 
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4. Clear an aircraft to fl^ through the control 
zone if he reports flight visibility is at least 
one mile. 

FLIGHT VISIBILITY BELOW ONE MILE.— 
When weather conditions are not officially 
reported at an airport and the pilot advises the 
flight visibility is less than one mile, treat 
requests for special VFR operations at that 
airport by other, ^thgn heUccyters follows: 

1. Inform dep^pttng aircraft that a clearance 
cannot be Issu^ir^ . . . « . 

2^ Inform arriving aircraft operating outside 
of the control zone that a clearance cannot becp^^ 
issued miless an emergency exists. 

3. Ask an arriving aircraft operating wltiiin 
- a control zone if he can depart the control zone 
with a flit^tc^TlsibiU^oCt.at^least.one. mUe.^* 
If the aircraft cannot depart the control zone 
accordingly, or an emergency exists, issue a 
clearance as soon as traffic conditions permit. 

Helicopter OperajUons 

The control of IFR helicopter^ is governed 
by the same rules and procedures as any IFR 

flight*^., . 

The control ^crarVFR^tolicdpWsns^;^ 
governed by the same special VFR procedures as 
any special VFR flight unless other procedures 
are covered in a Letter Qf-^greemenU; v / - ' 

At locations where the volume or complexity 
of helicopter operations warrants, a Letter ot 
Agreement must specify the fact that special 
VFR helicopters are required to maintain visual 
reference to the surface and the traffic patterns, 
routes, and reporting or holding fixes necessary 
to achieve aiqprqpriate separaticm. This separation 
is, based on specific criteria and is contained 
in TATC Handbook 7110.8 (Series). 

RADAR IFR SEPARATION MINIMA 

Radar provides an invaluable ''tool'' in assist- 
ing the AC to separate and e^qpedite the flow of 
IFR traffic into and out of the airport to which 
he is assigned. However, without a thorough 
knowledge and understanding of the separation 
minima that must be appUed, the controller 
cannot, e^qpect to obtain optimum results. 
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Therefore! a cureful study and comprehension 

of the separp^tion criteria set forth tn this section 

will be nec^^sary to the Air Controlman who 

aspires to becoming a qualified radar approach 

controller, , '\ 

• ' 
Itodar 8e|l|ratiQn may be applied between 

the following: ^ | * ^ 

, U Radar-*ide.ntiiied ttrcraft/ 

2« Xn aircraft taking off and another radar- 
identified IFR aircraft when the aircraft taking 
off will be jjtohlified wi^ 1 mile of the end of 
the nmway* ^ j " 

3, A radar«»i$idntifie4. aircraft and an IFR 
aircraft not rjular-identi^ when the identified 
aircraft is,"*^^im^||ng or ^descending Vthroug^ 
the' altitude 1^ &9 fibnldantU^ed aircraff and the 
following conditions exist: 

^ -l^. ^^^^^ 

^ ai The perlornaanop 
syst^^d? adequa^^ 

b« ^The iaii8|>ace in Which sepTiiriitit^n Jp 
applied ii^nptle|^s|thsp 6 mUed from^be eqfgdi<^ 
jtbe rajdarscopa iniles if 40 miles ojf Wore 




radar 



%c:om the anteni^^it^/ 



»0* 



. fllgtl data on . the unid^tifi^d ^IFR 
^^lircrafti indicates it; is 1 1^ wbic& ^cai^ be ex-> 
. ip^ted to give an adeijuite priinary r^turti in the 
' ar^a where separation is applied* 

_ tdentlfa^ aircraft is ?ectta*eron a 

fligb^ath dmbj^^ent fr.(^ the route of theunidenti- 
- fied IFR aircraft l^ore descend or ojimh. 

e. Radar separation is maintained from 
in observed primary and radar beacon targets 
until nonradar separation is established from 
the unidentified aircraft. 

It should, be noted thatcradar separation is 
provided to. all RNAV aircraft operating on a 
random (impromptu) route at and below FL' 450. , 



Application - 
Radar Sep$iim^%^^ 

Minimum radar sepii^ation is applied as 
follows: 

U Between the centers of primary radar 
targets. The primary target must not be allowed 



to touch another primary target or a beacon 
control slash. "/ 

2. Between the ends of beacon controrslashes. 

3. Between the end of a beacon control slash 
and tiie center of a primary target. , 

Radar beacon targets may be used for sepal- 
ration ^purposes only if beacon range accuracy 
is ver£[ied by one of ' the followi^ methods: 



u Correlation of beacon and primary targets 
of tli^.^ame aircraft to assiire that they coincide. 

2. when beacon and primary targets of the 
same aircraft do not coincide, correlate to 
assure that any beacon displacement agrees 
with the specified distance and direction for that 
particular radar system. 

If the* beacon range accurloicy cannot be 
verifiedt beacon targets 'may be used for traffic . 
informfsJtion only. 

\ / 

Separation Minima 

Minimun) radar separation between airborne 
aircraft radar' targets is 3 miles if less than 40 
miles from the antenna site, and S miles if. 40 
miles or more from the antenna site. 

Vertical separation applied between aircraft 
may, be discontinued when the targets are 
observed to pass each 'other and no longer touch 
each other and their courses diverge by at least 
15 degrees. 

For single runway operations, a departing 
aircraft is sepairated from an arriving aircraft 
on final approach by a minimiun of 2 miles if 
separation will increase to a minimum of 3 miles 
(5 miles if 40 miles or more from the antenna 
site) within 1 minute after takeoff. 

Simultaneous operations may be authorized 
on parallel runways, provided that the foUowing 
conditions exist: . 

1. If the^anding thresholds are even, the 
runway centerlines are^%parated by at least 
3,500 feet, (gee fig. 12-18.) 

2. If the landing thresholds are staggered 
and one of HSb following conditions is met: * 

a. The approach is made to -the runway 
nearest the arriving aircraft, the runway 
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APPROACH 





MISSED APPROACH _ _ . 


r ^ 










4 







MINIMUM OF 
3,500 FEET 



45 DEGREES 
OR MORE 



\ * 



( EVEN ^THRESHOLOS) 
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Figure 12-18,— Silmultaneous operations: from parallel, even threshoW runways. 



centeriines are laterally ^morated by at least 
1^000 feety and the threshdlas are horizontally <^ 
staggered at least 500 feet for each 100 feet of 
centerline separation below 3,500 feet. (See 
fig..l.2-19.) 

b. If the approach is made .to the runway 
farthest from the arriving aircraft, the runway 
centerline separation exceeds 3,500 feet by at 
least 100 feet for each 500 feet of threshold 
stagger distance. (See fig. 12^19.) 

3. T.ie departure course will diverge immedi- ' 
ately after takeoff from the missed approach 
course by at least 45 degrees until minimum radar 
separation is achieved and can be maintained. 

4, Departing aircr aft that have not commenced 
takeoff are held, or appropriate clearances issued 
to those committed to take off, when an arriving 
aircraft is observed to deviate from the approach/ 
missed approach goui'se' sufficiently to cause a 
potential conflict. 

Simultaneous operations may be authorized 
on nonlntersecting, diverging runways (fig. 
12-20)- provided that the following conditions 
exist: 



1» The departure course upon or Immediately 
after takeoff diverges from the missed approach 
coarse by at l^ast 45 degreesuntil minimum radar 
separation is achieved and can be maintained. 

2. The distance between the centerline or 
extended centerline of the? landing runway and 
the centerline of the takeoff runway (measured 
from ,the point where, the takeoff is commenced) 
is as followf: 



Bi. ^0 



a« -2^000 feet if, the runways diverge by at 
least 30 degrees. ' r 



b. 2,000 feet if the 
15 to 29 degrees inclusive. 



runways diverge by 
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c. 3,500, feet if .the runways diverge Iqr 
14 degrees or less. 

'J 

Departing aircraft that have hot commenced, 
takeoff are held, or appropriate clearances' 
issued to those committed to takeoff, when an 
arriving aircraft is observed to deviate from the 
'approach/missed approaci^ course sufficiently to 
cause a potential conflict. 



. AIR CONTROLMAN 3 ft ;2 



APPfWCH 
COUMC 



dOOFEET- 



T 



3,400 FEET 



I 



(51AO0ERED THMESH0L08) 



45 DEGREES 
OR MORE 





45 DEGREES 
OR MORE . 



( STAOOERED THRESHOLDS) 



Figure 12-19.— SlinulUaaous operations from parallel, staggered threshold runways. 
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Figure 12fdi6l ^ Simultaneous operations (roxn 
divergingt nonintersectlng runways. 



Radar-controlled aircraft are separa'ted from 
the boundary of adjacent airspace, in which 
radar separation 1& also being used* by 
miles when less than 40 miles from the antenna 
site'', and 2*5 miles when 40 or more milSs 
from the antenna site*--. — — 



Radar-controlled aircraft are separated from 
the boundary of airspace in which nonrndar 
separation is being used by a minimum of 
3 miles (5 miles when 40 or mdre miles from 
th,e antenna* site}. However, this separation is* 
not required'Ti the radar-controlled aircraft 
are either climbing or descending and they^^are 
definitely outside of the airspace in which nonradar 
separation is being-used. 



A radar-controlled aircraft that is climbing 
01* descending through the altitude of an aircraft 
that has been tracl^ed to the edge of the scops 
is separated by aminimumof3mlles(5 miles when 
40 or more miles, from the ant^a site) from 
the edge, of 'the scope untiHroiradar separation . 
has been established. 



Radar controlled aircraft may be separated 
from prominent obstructions shown on the 
radar scope (displayed on the video mapi scribed 
on the map overlay, or displayed as a permanent 
echo) by si minimum of 3 mile|gvithin 40 miles 
of the antenna site. 



Vortical separation of* aircraft abcyre a 
prominent obstruction, which is displayed as a 
permanent echo, may be discontinued after the 
controller observes that the aircraft target has 
pasibed tha obstruction. 



wixen using a radar display with a previously 
specified beacon targst displacement for radar 
separation pu^oses, 1 mile must be added to 
any minimum for a displacement of 1 mile or 
less between the primary target and the beacon 
target. 
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CHAPTER 13 



RADAR AND ALLIED EQUIPMENT AND 

PROCEDURES 



The luuDQ RADAB is formed from the initial 
letters of the words RAdio Detection And 
Ranging. Radar was developed principally for 
the purpOM"^''&f^tecting and ranging targets 
in wartincTe* This, of course^ is still the primary 
purpose of militaxy radar; however, the ability 
of radar to spot imseen objects has proven 
to,b0 invaluable in the field of air traffic control. 
Civil and military aviation have grown to 
be a veritable giant compared to the cUiys prior 
to World War II. The many departures &d 
arrivals at major air terminals could not be 
effectively and safely controlled without the 
assistance of radar. Previous separation stand*- 
ards can be reduced, and this contributes to 
the ej^ditious and orderly flow of air traffic 
without any compromise of safety. In fact, 
safety is increased in many situations. Radar 
is used in many ways but, in this chapter, our 
main concern will be radar as. applied in air 
traffic control. ^ 

Radar Spends on a principle that energy 
emitted from one jf^oint , and traveling at a 



imiform rate will be reflected by obstructing 
surfaces in its path, in which case a small. 
po^'tion the .original energy returns, at^the 
same rate of^speed, to the point of origin. 

This is the old principle of the Qcho, which 
we have all had demonstrated to us by sound 
.waves. For example^ the man who shouts at the 
side of a cliff to bear his echo is. In effect, 
illustrating the basic pr^ciples of radar, using 
sound waves^ instead of radio waves. (See fig. 

Radio waves that travel at the speed kA 
light (162,000 nautical miles per second) also 
hate echoes. ^ .'^y"^^^^^ 

The nautical mile is uteied in this chiTpter 
because it is standard for navigation purposes, 
radar work, and when calibrating faclilitieSi 



FUNDAMENTALS OF 
RADARi^OPERATION 

In radar, the shout of our sound analogy 
is a' short pulse from an ultrahigh frequ6ncy 
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Figure 13-1.— Iteflection of sound and radio waves. 
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trapsmitter which, generates electromagnetic 
waves that travel in very straight lines* (See 
fig* 13-1.) Upon striking an objectt these waves 
are reflected and some of the energy returns 
to the transmitter si^t where the waves are 
amplified a receivert and the elapsed time 
is measured very accurately* The Greek word 
^'micro** means .one«*mlllionth of a unit; thus, 
one-millionth->8econd time unit is known as a 
microsecond. Despite the fact that radio pulses 
travel incredibly fast, electronic devices can 
accurately time these echoes. 

Again, consider the man who shout^ at the 
cliff. If lie had cupped his hands around his 
mouth when shouting and around his ears 
when listening, he would have noted two 
improvements: First, the effective range of the 
echo would have been increased since the radiated 
sound waves were concentrated Into a narrow 
beam and returning echoes were funzteled into 
the ear; and second, he would have been able to 
more readily distinguish between two reflecting 
surfaces that were separated in azimuth from 
his position. This is of particular inaportande 
in radar, if a high degree of^accuracy of angular 
p^osition is desired. The radar beam may be 
only one-half degree wide. Such a narrow beam 
can distinguish between two objects at the same 
range, differing by as little as 1 degree in 
angula3?^,^osition>^ 

The radar antenna has two important tasks. 
It is not only requ]jfed to radiate the ^radar 
pulse, but also haa to odXqh the returning echo. 
The antenna array, or, its size and sha|)e, will 
vary with the performance requirements of the 
unit* Frequently some type of special directivity 
in the vertical or librizohtal plane is required* , 
In the airport surveillance system, for example, 
an ideal coverage would be from the ground 
to an elevation of 16,000 feet and ranges from 
30 to 60 miles. Special antenna arrays have 
been designed to provide this, coverage. The 
surveillance system of a ground controlled 
approach (GCA) unit is a prime example. 

BASIC RADAR CpMPONENTS » , 

'^'^^^^^^^^^il^'^^ of a radar system 
9j!e Shown in**^S|Scre x3-2/ The function of 
each component is explained in the following 
paragraphs by tracing the sec[uence of events 



that go into the manufacture of ^ a single blip 
on the indicator. (Part feumbers ug^d in this 
section refer to the number designation used in 
figure 13-2.) • 

Transmitting 3ystem 

The transmitter p&wer supply (1, fi^. 13-2) 
provides a steady, high dc voltage to the 
modulator. 

The synchronizer (2) furnishes a sharp, low 
power pulse to .trigger the .modulator and the 
sweep generator simultaneously. These pulses 
are repeated . between 60 and 4,000 times per 
second, de^nding on the design of the set. 

T:ie modulator (3) acts as an electronic 
switch or valve to furnish high voltage do 
^to the transmitter in brief pulses. These^ 
pulses are extremely short (duration less than" 
1 microsecond) in some equipment. After each 
pulde the transmitter is off the air while the 
system waits for echoes from that pulse to 
be received. ^ 

The maximum rapidity with which this cycle 
can be repeated has a direct bearing on the 
minimum distance over which targets may be 
detected. To illustrate, let us suppose you are 
bouncing a rubber ball against a wall. You are 
throwing the ball (transmitting the energy) with 
your right hand and catching the ball (receiving 
the reflected energy) with your left hand. As 
you get closer to the wall,* you reach 'a point 
where you are physically unable to catch the 
ball and throw it again immediately. Something 
very similar hi^qpens in the radai; set when the 
receiver, which has been disabled during pulse 
transniission, has not had sufficient time to 
return to operation when the return signal from 
a close-in target is received. 

The transmitter (4) converts the dc pulses ^ 
received from the modulator intp extremely 
high frequency r^dlo energy. Fretjuencies used 
in aviation radar are: 




BAND FREQUENCY 

S 1,650-6,200 MHz 

X 5,200-10,900 MHz 
L 390-1,550 MHz 



USE 

Airport Surveillance. 
GC.A Precision. 
Long Range Surveil- 
lance. ' 



Transmitter peak power of over 1,000,000 
watts (1 megawatt is possible with present long 
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(8) ANTENNA 



(9) REFLECTOR II J: 



(5) WAVE GUIDE 




Figure 13-2.— Basic components of radar system. 
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range radar. Ail appreciation of the large amount 
of power required for radar is evident if we 
compare this transmitter with commercial 
broadcast transmitters where 50 kilowatts is 
considered high power. 

One factor which helps to make possible 
such high transtiiitt^r power in radar is that 
the transmitted 8igniil^*^i8 a surge of energy 
which lasts only for the very short interval, 
that the pulse is being sent out. The hlg^ power 
components then have a period of^rest during 
the time the receiver is in operation. 



The waveguide (5) pipes the -radiofrequency 
(RF) energy from the transmitter to the 
transmifr-receiye (T-R) box. <<Pipes*! is a 
descriptive term, inasmuch as waveguides are 
simply metal plumbing , of rectangular cross' 
section. 

The T-R box (6) blocks the high power 
pulse of the transmitter from the receiver 
circuits. Thli^' is necessary to prevent the 
receiver system €rom being burned out by the 
extremely hlg^powered energy. 

The waveguide. (7) (^conducts the RF energ)^ 4 
from the T-R box to the antenna. 
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Toe antenna (8) radiates the RF energy Iron) 
the waveguide into the reflector. 

The reflector (9) concentrates and shapes 
the RF energy Into the desired beam. 



Receiving Systen) 



The reflector (9), as well as directing the 
transmitted RF energy, catches iEhe returning 
echo and concentipates this energy on the antenna. 

The antenna '<8) receives the echo energy 
from the reflect;^ and transmits^ it to the 
waveguide (7). 

" Waveguide (7) pipes the echo energy to the 
T-R box. 

T-R box (6) blocks off the transmitter 
circuits to adlow all echo energy to be conducted 
into the receiver system. 

The waveguide (10) pipes the echo energy 
into the converter. ^ 

The converter (il) mixes the RF echo pulges 
with a stea:dy signal of a slightly different 
frequency, and trai^mits this combination to 
the receiver. . ^ 

The receiver (12) converts the RF echo 
pxUses to sharp video pisses. Video (from the 
Latin meaning **to see")\ ou^t is analogous 
to "the audio ou^ut of a conventional broadcast 
' receiver. 

The video amplifier (VfS) amplifies the video 
signals and feeds them into the control grid 
of the Indicator. 

The indicator power supply (14) furnishes 
relatively low voltages to the heaters, cathodes, 
and anodes of the sweep- generator"^ and the 
Indicator. 

The indica^r (15) converts the video pulses 
received from the video In^ light Indications 
and presents this Information In the desired 
form. Practically all Indicators are based on 
the use of the cathode-ray tube (CRT). The 
CRT, or ^^Bcope,'' Is a conical glass bulb with 
an electron gun at the small.end and a flattened 
glass disc at the other end. Its basic construction 
Is somewhat similar to a .television picture 
tube. (See fig. 13-3.) ^ 

The sweep generator (16, fig. 13-2) generates 
the variable current, which Is 'applied to the 
deflecting colls, to sweep the electron beam 
back and forth Inside the scope. 



manner of pijpsentatlon depends upon the use 
to be made of the data. The most frequently 
employed type of presentation In air traffic 
control Is a Plan Position Indicator, commonly 
referred to as the PPI-scope. In thl& type of 
display the time reference Is at the Q^iater of 
the cathode ray tube face. Rangemarks are 
Introduced Into the system' an^ show up afi 
bright concentric circles on the display. Their 
spacing in terms of miles may be various values 
(1, 5,' etc.), although at any one time the spacing 
will be uniform throughout the display. 

Tie PPI-scopa may be e3q)anded for short 
ranges; for example, a 5-mlle range may 
actually cover the same area oil the face of 
the tube as a 30-mlle range. The rangemark 
spacing inerval may be manually changed or the 
Indicator equipment may be erf the tyi)e that 
produces a certain rangemark spacing Interval 
fer a specific range selected. 

The offcenter PPI display Is one In which 
the start of the sweep Is moved away from^the 
center of the tube face. One advantage of this 
type of display Is the Increase In maximum range 
presented on the tube Ih a^ selected azimuth 
sector. If 30 miles were'the greatest range on 
a range selector switch. It would be possible 
to extend the sweep out to 60 miles In any 
desired sector by off centering to the edge of the 
tube face. Whether targets could be seen out 
to 60 -miles depends on the radar system Itself 
and the type of target. Figure 13-4 shows two 
PPI-scppes with the same** range selected but 
with one off centered to Increase range. 



MAOHETIC ENVEIOPE^ 
FILAMEKT OERECTION COIL 





CATHODE 

FOCUSING COIL ELECTftON ICAM 




SURVEILLANCE 
PfteSENTATlON 



RADAR DISPLAY 

There are numerous ways of displaying the 
radar data once It has been obtained* The 
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Figure 13-3. — Cross section of catho<Jte-ray tube 
with radar presentation. . 
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m-XOn,^ 30 MIUS OfF-CtMIER PPI- «0 MILES 
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Figjtre 13-4,— Advantage of offcenterPPI-scope,, 



Tiirgets show up on the PPI-scope as bright 
apots at their respective range and bearing from 
the antenna site. An exanople of a PPI-scope 
presentation is shown in figure 13-5, 

This type of display is coromonly used 
for airpart surveillance equipment which in 
conjunction with an aircraft's altimeter gives 
positive control of aircraft within the coverage 
of the radar equipment* 

AUXILIARY EQVIPMENT 

A basic PPI display shows all type of radar 
echoes, both fixed and moving targets, Qround 



targets are usually displayed^ as strong echoes, 
and they will mask echoes from aircraft flying 
over these areas. Any echo that is undesirable, 
or that prevents the controller from observing 
aircraft, is called clutter, Tne moving target 
indicator eliminates clutter resulting from fixed 
targets, 
t 

Moving Tatget Indicator 

The principle of the moving target indicator 
(MTI) is that the phase of the echoes from 
one transmitted pulse is compared with the 
phase of the echoes from the next successive 
transmitted pulse. If the phases of the two 
returns from the same target are the same, the 
returns cancel each other, tf there is a phase 
difference, resulting from the target moving, the 
returns do not cancel, and there is an indication 
on the' scope of moving targets only. The ability 
of MTI to display any specific aircraft target 
depends , on the radial velocity of the aircri^t. 
Radial velocity is the speed an ^aircraft is 
making toward or away from the radar antenna* 
regardless of the heading or groundspeed. An 
aircraft target would not be displayed if it were 
^ying a perfect circle around the antenna at 
a constant range; i,e„ it would have no radial 
velocity, * 
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Figure 13-5.— PPI-scope display. 
274 
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The radar operator can control the video 
ou^ut from both normal^ radar and MTU 
NomsAUyt any of the following PPI displays 
can be selected ty the operator (in some cases, 
the MTl range gate, or range of the MTI« is 
adjusted by a techiil^Slan) : 

1« A completely normal radar display; signals 
tcDxn stationary and moving targets. 

2* MTI display; uncanceled signals from 
moving targets only, 

3, A display in which MTI signals are 
range^gated at any desired range with normal 
signals appearing beyond the MTI presentation* 

Figure 13-6 is an example of a 20-mile 
PPI display with the MTI range adjusted to 
10 miles and normal radar appearing beyond 
that. Tie lines on the scope in figure 13-6 
comprise a mapping system discussed later 
in this chapter, 

. Circular Polarization < 

A factor that determines the effective range 
of radar is the manner in which the radar 
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Figure 13-6. — A 20-'mile PPI display with MTI ^ 
adjusted to 10 miles. 
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energy is radiated into space. The radiaticm 
of electromagnetic (radar) energy during normal 
weather conditions gives good target returns. 
However, during a heavy rainstorm, ^individual 
.raindrops act as targe^ts and reflect the polarized 
electromagnetic . energy which may completely 
illuminate or clutter the scope and obscure any 
target that may be in the areat, This condition 
is undesirable and is overcome by radiating 
energy in a type of polarization that is designed 
to cancel returns from symmetrical targets, 
such as raindrops, while accepting returns 
from asymmetrical targets such as aircraft. 
This type of .polarization is known as circular 
polarization. 

Operator control of polarization is normally 
a two-position toggle switch labeled LP-CP 
(linear-circular polarization) « LP is selected 
for normal operation, and CP is selected when 
necessary to reduce clutter from precipitation. 
Figure 13-7 shows a comparison of linear and 
circular polarization used in conjunction with 
MTU MTl ^ill eliminate some precipitation 
clutter, but! normally precipitation is moving 
fast enough tp be displayed as a moving target. 

Caution should be exercised when using 
circular polarization in the control of certain 
types of aircraft such as the F-5 which 
normally displays only a very weak return. 
The CP. will also reduce the^ target strength 
of ftircraft 'targets and in some cases xnny 
eliminate it altogether. 

Mapping Systems 

A radar controller uses the rangemarks on 
the PPI and the compass rose around the edge 
of the scope to obtain the position of an aircraft 
target. Information from these two sources only 
gives range and azimuth from the radar imtenna, 
and does not depict the geographical location of 
the aircraft; therefore, some type of map dls- 
pliQ^would be advantageous. Two types of map- 
ping are available as integr&l parts of a PPI— 
a map overlay/ and yideo mapping. 

The, simplest solution is the map overlay. As 
the name implies, it is installed so that it covers 
ttie face of the cathode-ray tubd; The overlay 
ib made of transparent plastic, and necessary 
reference marks, location of navaids, runways, 
and obstructions are etched into the surface. 
The overlay is edge-lighted, and the controller 
can control the brilUance. Thel^ shape of the 
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Figiure 13^7, — CompArison of linear andpirouiar 
polarization with MTI employed. 



directly above «the target. This is oalled par*- 
all^. Targets will apparently drift away from 
one of the etohad courses, when the oontroller's 
viewing position ohanges. The oontroller must 
be extremely oareful of his posture, so that he 
wiU^ observe the target oorreotly, and prevent 
parallax. The other disadvantage is that the 
map is only good for one range setting of the 
radarsoope, since it does not expand with the 
display on ttia tube. 

The video map is a great improvement over 
the m^p overlay. It is produced by a separate 
mining unit rather than being installed on the 
radar console, A scale map of the desired 
features is drawn and then reproduced as a 
round photographic negative. Tills information 
is fed to the video amplifier ahead of the indica-* 
tor tube and mixed with radar information from 
the receiver so that the resulting signals to the 
PPI will contain a combination of radar and 
map data, Tlie antenna scan and the map scan 
are synchronized so the map is developed di- 
rectly on the PPI as the sweep progresses. The 
result, and biggest advantage of the video map, 
is that the map expands or contracts as the range 
of the indicator is changed. The map coverage 
is in direct proportion to the area covered, and 
ifi accurate when the scope . is offcentered. 

Since the map is produced on the face of the 
tube along with the iradar information, there is 
no parallas; error. Thus, with a single map and 
mapping unit, a number of ranges with corre- 
sponding plotting, information are available for 
display on several indicators operating inde- 
pendently of each other* Figure 13-8 is an ex- 
ample of a video map* 

The video map is subject to some drift; but 
slight errors resulting from drift can usually 
be corrected by a radar technician. Another 
disadvantage of the video map is the possibility 
of failure of the mapping unit whicl^ would result 
in no mip on the PPI, 

SURVEILLANCE APPLICATION 



overlay conforms to the surface of the CRT, Surveillance radar is a potent tool for all air 

butdoe8not touch.it, traffic control use. It releases the coiitroUer 

from the restriction imposed by the uncertainty 

There are two inherent disadvantages to the which formerly existed as to the actual position 

m$p overlay. Since the map is installed a short of the aircraft, Ac^aoies of the radar indica- 

distanoe away from the tube, the targets do not tions are superior to human vision, and a clear 

appear in proper relation to the map unless the plan position of all aircraft and their approxi- 

controller looks at the target from a point mate headings within the range of the radar is 
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indie Ated, The many advantages of such a dis- 
play are obvious. 

It is evident that if a controller can con- 
tinually see the position the aircraft he is 
controlling, he can relay information which will 
enable the pilot to make the necessary cor-> 
rections in heading to bring him to his desti- 
nation* 

In - the case of terminal radar operations, 
lines are drawn to show tirnway .extensions, and 
usually are marked to indicate distances from 
the runway* Using any suitable radiotelephone, 
a controller can then give the pilot heading in- 
u structions which will keep his radar target ac- 
oxirately on the approach lines, and inform the 
pilot of the exact distance from the runway at 
any time* Knowing the sea level altitude of the 
airport, and the fact that a normal rate of 
descent tor the desired glide angle is 300 feet 
|Per mlle» a controller can advise a pilot what 
his altitude should be each mile. Such an 
approach is perfectly practicable under ceiling 
conditions of 300 feet or higher* 

RADAR PERFORMANCE ' 
CHARACTERISTICS 

MTI Blind Speed 

When a radar system is developed that will 
detect only flying aircraft, and nothing else, the 




Figure l3-8*~Vldeo map* 
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radar controller will h^ve a nearly perfeot*^s- 
tem for controlling traffic. Such a system has 
not been developed yet, but with the MTI aystem 
he has the next best thing. Nevertheless, radar 
systems do have limitations, and some of these 
are discussed in the following paragraphs. 

If we review the principle of the MTI system, 
we find that the bi^sic function of the MTI is to 
compare the phase of each signal received with 
that of the last signal return* Tlie phase of each 
reply from a stationary target will be the same, 
and the system will cause the returned signal to 
be canceled. If, however, the target is moving 
with a radial component of velocity with respect 
to the antenna, the reflected >yave will have a 
different time phase from pulse to pulse and 
will be indicated on the radarscope* 

Should an aircraft be moving at a speed such 
' that the distance covered between pulses is equal 
to half the wavelength, or multiple thereof^ of 
the transmitting frequency, the phase relations- 
ship is unchanged. As a result, the signal will 
be canceled in, the same manner as the fixed 
target signal. Such a' condition Is known as 
MTI blind speed. ^. 

Blind speeds differ with each type and model 
of radar according to the wavelength of the 
transmitted signal. Complete loss of targets Is 
seldom * e?q)erienced with conventional aircraft 
since the propeller rotation will rarely be syn- 
chronized with the radial velocity of the radar 
and a partial return will be received* Seldom 
will an aircraft be able to maintain a course 
which affects MTI blind speed for more than a 
few seconds due to wind or variations in altitude* 



Target Fade§) 

An Inherent feature of all radar liystems • 
with which the controller should become thor- 
ou|^y familiar is tar^t .fading* Tar^t fadM 
will vary with the type of equipnilSnti antenna 
height, tilt angle of the antenna, atmospheric 
oonditions, and the surrounding terrain* Tafgat 
fades will be apparent when an aircraft U over 
th* antenna site* The degree and length of suoh 
a iade will be determined by the amount of an« 
tenna tilt* It should be i^tecf that the lower the 
tilt angle of the antenna> thf better will be the 
low angle coverage. On the other hand, the 
higher the tilt an^e of the antenna, the better 
will be ^ high angle coverage. Most antennas % 
are set to give maximum coverage for the par^ . 
' tlcUlar type of control being employed* ^ 

• . c • 
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; TIm^ ocverago in range, altitude, and azimuth' 
for a particular site is determined by moans of 
a fllfl^ check evaluation, which is conducted by 
fbe FAA fll^ check team before the facility is 
commisaionad. In the event that a previously 
unknown fade area is suj^ected, another flig^ 
check should be requested in order to verify or 
confirm its existenoev The data obtained from * 
the flii^t check gives the controUer^an indica- 
tion cf coverage and tigrget fades inherent in the 
type of equipment being used« In order to under-* 
stand the c^)abilities and limitations d the 
system, a controller should become thoroug^y 
familiar with the coverage pattern and fade 
areas which were determined the flight check, 

NOTE: For further information and' detailed 
procedures utilized in the conduct of these flight 
cbacksy refer to the United States Standard Flight 
Inqpeotion Manual, NAVAIR 16->l-520, and NAV- 
AIiaNST 372ia (Series). 

Anomalous Propagation 

Tm atmoqphere surrounding the Mrth is not 
uniform in density or moisture conmit; there*** 
forei it is possible for local conditions to exist 
in which radar beams are bent upon pmssage 
throuj^ the atmoq^re. Conditions under which 
the radar beam doen not travel a straigjbBline 
are called conditions of anomalous prcqpagimon. 
Tliis oondition is most apt to occur on days when 
there is little wind, and when air temperature 
is different from the ground tempertture. 

Anomalous propagation^ is most prevalent 
over water where water evaporation causes a 
temperature and moisture gradient to exist. 
Tlie r^aotibn of dry or dense air is greater 
than that of moist or less dense air; therefore 
radar beam^ will ))e bent in the direction of the 
dry or dense layers. Figure 13-*9 depicts two 
conditions^ of anomalous propagation wifh the 
atmosphere causing a downward %nd upward 
bendinf of «adar beams. 

Under conditions depicted in figure l'3«9, 
targets hundreds of miles away may be detected 
even tbou|^ they are far below the horizon. On 
the cCher hand, relatively close targets may not 
be detected. 

False Targets 

The pfotioient radar controller must be quick 
to recogDize a temperature inversion as a false 
target. Such indications are often secondary 
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Figure 13-9, — Anomalous propagation effect. 



reflections of radar energy from Isolated re- 
fracting areas in a temperature inversion level. 
Correlation of radar reports with the National 
Weather Service records indicates that a tem-, 
perature inversion is usually present when im- 
identified flying objects ^appear on the scope. 
These inversions often travel across the radar 
at tremendous speeds and in changing directions. 
Apparently this phenomenon is produced by iso^ 
lated refracting areas traveling with the wind at 
or near temperature inversion levels. Although 
the exact size, shape, and composition of these 
isolated areas are not known, it is believed that 
they may be atmospheric eddies produced by a 
shearing action of dissimilar air strata* It 
appears that such eddies may reflept and focus 
the radar energy with a lens effect to produpe a 
small concentration of ground return with suf- 
ficient strength to show up on the radar display. 

Radar Jamming 

Jamming, as used in conjunction with radar, 
is defined as an introduction of false racilation 
into radar and radar devices. False targets 
produced by jiUDming may^appear on the, scope 
at varying ranges and bearings or in some casei^ 
may cluitter larg6 portions of the scope. ; 

Jamming may be classified into two main 
categories, iLctive and passive. Active jammers 
are those which gj^nerate radar energy produci^ng^ 
interferencOj^Passive jammers are those which 
act as parasitic radiators puch as c^a^. Chaff 
is thin strips of ^uminiun or other m^tal qit 
io a particutir length. When released from airr 
craft at higE' altitudes, the strips float down to 
the ground slowly and the resultant echoes cauKe 
large a^eas of clutter. 

The Air Force has equipped the ejection 
seats of some of their training aircraft with 
chaff " dispensing bags. In the event of crew 
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Figure 13-10«-^Cha£f interference, 

ejection, chaff will disperse over a wide area 
and will remain visible in the form of clutter 
on radarscopes for a period of 30 mlnutea-pr 
60 depending on the altitude of ejection. I 

Controlled Jamming is conducted by the mili- 
tary and regulatdd by the FAA to preclude in- 
terference with air traffic control radar. Con- 
trollers observing Jamming operations, when 
no prior notification has been received, should 
notify appropriate authority. Figure 13«*l(r is 
an example of chaff interference. ^ 

Electronic Radar Interference 

Int^rfeifbnce from other radar installations 
operating on a simile frequency may be en-* 
countered when two or more radar installations 
in close proximity. Such interference will 
api^ar as shown in figure 13-11. When this 
interference is encountered, nearby radar in- 
stallations should be advised to check the fre- 
quency calibration of their equipment. . 

Also, most radar installations have dual 
channels' so that a standby channel ts always 
available. At times, the standby channel will 
transmit a signal that produces interference as 
shown in figure 13-^12. In most cases, retuning 
by the teohnioian will decrease the amount of 
interference. 




^ 201J.98 
Figure 13-11.— Interference from another radar 
^ set. 
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Figure 13-12,— Interference from the st*n<% 
channelt 
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AIR •TRAFFIC CONTROL 
RADAR BEACON SYSTEM (ATCRBS) 

Functions of the air traffic control radar 
beacon are as follows: 

1. Beinforoexnent of radar target* 

2. ili^id target identification. 

3. Extension of radar coverage area* * 

4» TratismlSBion of altitude and otbpr data* 

NOTE: Trte altitude ^reporting portion of the 
ATCRBS will be discussed later in this chapter* 

Secondary surveillance radar is the inter* 
national term for the air traffic .control radar 
beacon system* TMs term refers to the form of 
secondary radar used only in air traffic controU 
and is not applicable^ to any other type x>f sec-*' 
ondary radar^ Secondary surveillance radar is 
a separate system » and is capable of independent 
operation; however^ in normal air traffic con** 
trol use it is* slaved with Surveillance radar* A 
display of both the primary and secondary radar 
targets is piResented on the associated plan posi- 
tion indicator. The term radar beacon is com- 
monly used in reference to secondary surveil- 
lance radar* This term should not be confuse^ 
with the term RACON whidi is a contraction for 
radar respon4er beacon* The BACON is a ground- 
based navigational aid that emits a signal when 
activated by Mppropnute transmissions from an 
airborne tmit* The operation of secondary sur- 
veiUanoe radar is the reverse of a RACON* 

The term radar beacon as used in this train- 
ing mantial will refer to a secondary surveillance 
radar system having- as component pa)rts a 
functioning ^interrogator on the ground^ a func^ 
tioning transponder in an aircraft^ an4 a display 
on an air traffic control radarscope* When the 
•word radar, is used it wftt-^^efer to a^primary 
radar i^stom* Primary radar differs from sec- 
ondary surveillance radar in that it displays 
rafMctod signals rather than signals which have 
been transmitted by an airborne transponder* 

Secondary surveillance radar effectively coun- 
teraottf the following shortooming of primary 
radar: ^ i 

( 

1* Airpraft reflection areas vary with size 
and conUgurationt thus limiting radar effectlve- 
nesi. 

2* The radar dlspli^ may be degraded .by 
weather oonditionsi especially precipitation* 



3* Ground clutter frequently impairs the radar 
display, even though the radar is equipped with 
MTl. 

4* Radar is more vulnerable to blind spots 
in the antenna coverage pattern* 

Aircraft targets^ unaided by airborne trans- 
ponders» are not filtered but are displayed to 
controllers for all aircraft withia the radar- 
yiscope coverage* This includes those that are 
above, below» of beyond a particular area of 
control jxirisdiction* Such targets clutter air 
traffic control displays and make the job of 
identifying one aircraft from another more dif- 
ficult* Tlius, the performance of essential air 
traffic control functions may be more complex 
andjime consuming* » 

BASIC RADAR BEACON SYSTEM 

The ground equipment of the system is made 
up of three meQor components— the l/R unit, the 
antemutfand Vae decoder* Included in the I/R 
unlt,4trg''"tte Interrogator (transmitter), the re-. 
-t5elver, and the pulse pair generator* The major 
function of the Interrogator is to generate dis- 
tinctive radiofrequency transmissions in ac- 
cordance with the mode in use* The action of the 
interrogator is similar to that of a primary 
radar transmitter as both transmit extremely 
short, powerful bursts, or pulses, of radio 
energy* In both systems the interval between 
transmissions is dependent upon the associated 
pdlse repetition frequency (PRF); hoVever, there 
is an ei^sential difference in the transmission 
characteristics of the two systems* Radar*^ 
transmits individual pulses while radar beacon 
interrogations consist of pulse pairs which are 
spaced In accordance with the' interrogation 
mode* Whon a beacon system is used in con- 
junction with a primary radar, the iiiterval be- 
tween pulse pairs is related to the pulse rei]^ti- 
tlon frequency of the primary radar equipment* 

Simultaneous presentation of beacon and radar 
information requires that both system displays 
be correlated in range and azimuth* Range 
correlation is achieved by transmitting the bea- 
con pulse pair a preset time before the/radar 
pulse^ in order to allow for the processing time 
in the transponder and in the decoder* A bor* 
responding beacon pulse pfalr is n^jlinecessaflly 
transmitted for every radar pvilse* Azimuth 
correlation is accomplished by mounting both 
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Figuro 13-13.— Primary and secondary surveil- 
lance radar systemsi * 
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thd beacon antenna and the prim^ radar an-* 
tenna on a common pedestal. Consequently both 
antennas scan the same area simultaneously. 

The receiver section of the I/R unit receives 
the replies from the transponder and passes 
them on to the decoder. 

The decoder accepts beacon video and beacon \ 
trigger signals from the l/R unit. The beacon 
video signals are t^rocessed in the decoder, and 
then passed to the radar PPl. Bdacon video may 
go i^itber. to the radar video mixer o:|^directly 
to the console^ depending upon the primary radar 
equipment being used. In either case the beacon 
targets are displayed on the PPl with the.pri-* 
mary radar targets. The decoder performs sev- 
eral functions depending on the control setting. 

The traaqponder is the airborne unit of the 
system* The basic par^ tsf a transponder are 
a receiver, a signal procesi^g jimitt and a 
transmitter. A transponder is an active device; 
however, it may be partially q^esfent. Before 
the transmitter portion will, repl;^ to an inter- 
rogation, specially, keyed puises must have been 



received and processed. When actuated^ or trig- 
gered, the transmitter will emit a series of spe- 
cific reply pulses which are independent of and 
stronger than echoed radar signals. (See fig. 
13-13.) 

The response differs from an echo in ^veral 
other respects: 

1. Tlie strength of ttie response is inde- 
pendent of the intensify of the interrogating 
signal received. 

2. Interrogation and reply frequencies are 
not the same. 

3. The response signal is different from the 
interrogation signal. (Me.y be a coded or t^coded 
reply. Tliis will be discussed later.). 

4. A small delay is inherent between the re- 
ceipt of an interrogation and the transmission 
of a reply. For standardization, this delay is 
adjusted 3 microseconds in duration. 

A displayed transponder reply will appears 
an arc of one or more concentric cirfcles cen^^ 
tered at the I/R &ite. The RAW VIDEO display 
appears as separate slashes (arc segments) for 
each of the framing pulses .and information 
pulses. (See fig. 13-14.) Tlie series of pylses . 
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Figure 13-14.— Examples of raw video displays, 
mode 3/a. 
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is called eithpr a code" train or pidse train. 
Identification pulses may be presented, and will 
be different depending oi\ the transponder, type. 
Complete code trains are displayed only if the^ 
decoder switch is set to RAW VIDSO (CODE on 
VPAr24). This allows the reply signals to^Rja^ 
coed directly from the I/R to the scope without 
decoding action. 

In order to eliminate the clutter of numerous 
code trains, the radar controller can select 
discrete displays which are abl^eviated and 
different from a raw video display. With the 
decoder set tp display selected common system 
replies, jthe controller observes beacon targets 
as a^ maximum of two slashes. As a result it is 
easier to monitor ^beacon targets under conditions 
of heavy beacon traffic. Normally the slash of 
the beacon target display that is closest to the 
I/R site {mBin bang) is centered on the primary 
radar target. 

Factors Affecting Operation 

Both primary, and secondary radars«are sub* 
Ject to variances, both internal and external, 
that may adversely affect the operational effi- 
ciency of the equipment. Alitadar controller 
must«know when to expect su^ things as fades, 
false targets', and interferehce. He must be 
able to cope with these situations when they 
occur on either >the radar or the radar beacc^ 
equipment. 

Secondary surveillance radar and primary 
radar both operate with signals received within 
the line of sight. . A target must be within the 
radiated antenna pattern and be >Vithin scope 
range in order to be displayed on a PPI. 

Aircraft attitude will affect the quality of the 
display, since the transponder antenna is nor- 
mally located on the underside of the aircraft. 
If the aircraft is in a turn, the wings or fuselage . 
may block the pulse pairs transn)itted by the 
interrogator, and the transponder may not be 
activated. 

Buildings or other obstructing surface s; usu- 
ally within 2 miles of the beacon antenna site, 
will sometimes reflect either 'the interrogation 
or the reply. Reflections will cause a false ^ 
target to be dimlayed .at a different azimuth 
from that cMjjktrue targets. These reflected 
targets are Iffinetimes different in appearance 
from ime targets and may be pivoted 'frqxn^the 
normal display position. ^ 



When two or more displayed aircraft with 
operating transponder^ are within 3.3 nautical 
miles of each other ,on the same general radial 
from the I/R, the reply signals may garble and 
the decoder equipment can cause the generation 
^^ false targets between the aircraft.. Also, it 
may cause cancellation of parts, or all, d either 
or Twth actual re'tums. False targets or can- 
cellation & may occur even though altitude separa*^ 
tion exists. Targets that are more than 3.3 
miles apart will not be subject to decoder garble. 
Killer circuits in the decoder equipment will 
cancel garbled transponder replies. 

A beacon target close to the antenna will 
sometimes be displayed as a concentric circle 
around the main bang rather than a distinct 
target on a definite azimuth. TMs display, called 
ring-afound, is caused by * maladjustment of 
the interrogator sensitivity. TIUs maladjustment 
will permit the display of transponder replies 
received from interrogation by the side lobes 
or reflections of the antianna pattern. 

Benefit may be obtained through use of the. 
transponder low sensitivity feature. With this, 
operation of a switch on the transponder control 
panel will reduce the sensitivity level of the 
receiver unit. Thus only the strongest inter- 
rogation signals will be accepted, generally the 
main lobes, from I/R sites within 20 miles of 
the aircraft. Although most side lobes will be 
rejeptedt feature should be used with dis- 
cretion due to the greatly reduced effective 
range of the trjmsponder. 

' Both primary and secondaiy radars display 
slant range. Slant r^ge is the most direct line 
between the ground antenna and the aircraft. 
Thus the position of the aircraft, as displayed 
on a PPI, is only an approximate geographical 
position. , ^ 

ATCRBS APPLICATION 

The .standard secondary surveillance radar 
designed for use by FAA air traffic control 
facilities is the Air Traffic Control Radar Beacon 
Systems (ATCRBS) with 10 channel decoders. 
This equipment is not a modification or adapta- 
tion of existing or sxirplus' systems^ It has been 
designed specifically for use in air traffic control 
and is versatile enough^to handle present^eds 
of both the domestic and international beacon 
j^rogram, as well as anticipated future expansion. 

If optimum performanoe iL to be obtained, 
the requirements of U.S. National Standard for 
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Common System Component iharacteristlts for 
the IFF Msxk X (SIF)/Air Traffic Control Radar 
Beacon (Secondary Surveillance Radar) Systems, 
SIF/ATCRBS (SSR), must be met by all civil and 
military users of air traffic control radar sys- 
tems under all expected operating conditions. 
Tlia ATCRB5 is in use at FAA faclLtles, and 
the Mark X (SIF) Is In use at military facilities 
as well as RAPCONs and n^ival air traffic control 
facilities that are jointly operated by the military 
and the FAA. . 

T:ie ATCRBS Is enable of making Interroga- 
^tlons In any four of the six different modes shown 
In figure 13-15. Mode A has been designated as 
th«^ clvU/mlUtaxy air traffic control mode. Since 
civil mode A is the same as mode 3 In military 
equipment, this common air traffic control mode 
Is caHed mode 3/A. Mi'>des 1 and 2 are mlUt&ry 
tactical modes; mode B Las been designated a 
civil air traffic control mode but will not be used 
In the United States; mode C is used for auto- 
matic altitude transmissions. Mode D has been 
established, but its use has 'not been specified. 

AUXILIARY EQUIPMENT 

Standard Air Force secondary 'surveillance 
radar equipment Is the Mark X selective Identi- 
fication feature* (SIF). SIF equipment was designed 
jEor use by USAF facilities, but It Is also u^ed 
In R/iPCON^ which are Jointly operated by the 
FAA and the Air Force. Secondary surveillance 
radar equipment used by the Navy is similar 
but different in capability as well as operation. 

T'le abbreviation SIF Is commonly used In 
referring to both the decoder and the trans- 
ponder; SIF equipment .is the basic Mark X 



MODE APPLICATION 

1 MILITARY IFF# 

. 2 MILITARY IFF* 

3/A COMMON (ATC) 

B CIVIL (ATC) 

C CIVIL (ALTITUDE) 

D CIVIL (UNASSIGNED) 



♦{Identifitotion friend or foe) 
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Figure 1 3-1 5*— Interrogation modes. 



IFF beacon that has been modified to make the 
transponder capable of transmitting coded re- 
pile Si and the decoder capable of presenting 
displays of the decoded replies on a PPI. These 
decoders are capable of single channel selec- 
tion only. eip 

UPA-24 Decoder ^ , 

Radar controllers at naval ATC facilities are 
presently, using radar beacon equipment with the 
decoder group UPA-24. TJils equipment, when 
interconnected with primary radar, provides 
interpretation of coded IFF signals. Tlie UPA-24 
accomplishes this by selecting a coded video 
pulse ^aln in one of three modes. The coded 
pulte train is presented to the decoder circuitry 
and, if correctly coded, an Indication In ih^^ form 
of a^ single decoded pulse Is available for pres- 
enta^on on a radarscope. If the pulse train Is 
not correctly coded, a decode pulse Is not avail- 
able for presentation. 

T:ie UPA-24 permits the presentation of the 
coded r^w> or decoded Identification signal alone, 
the radar signal alone, or the radar signal mixed 
with either the xjoded raw or decoded Identification 
signals*. Wl\en ^sed In conjunction with primary 
radar, the equipment provides decoding of IFF 
coded ptdse trains In modesl,^, and 3. Tlilrty-two 
coded trains are available in mode If sixty-four 
coded trains are available In each of modes 2 and 3. 

Most U.S. Navy radar beacon equipment. In 
Its present form, Is not compatible with the FAA 
ATCRBS In that It is not capable of providing all 
of the necessary features for the ATC common 
system. The equipment can only display one 
discrete code at a time — all other dodes are not 
displayed. To display returns of all aircraft. It 
Is necessary to utilize raw beacon video which, 
clutters the radarscope and negates* discrete 
decoding. • ' ^ 

Figure 13-16 Is a picture of the Radat Set 
Control (Decoder) C-1008AJP\r24 operational 
controls and functions. R3fer to figure \.l 3-1 6 
for a description of the operational pontrols anct 
functions of the UPA-24 decoder *in the follow- 
ing corresponding numbered paragraphs. 

1. L5ft-Hand Mode 1 Code-Belect^^itch. 
Thifl^ Is a rotary switch having* ^i|^n><>0M^ 
and is used to determine c^slred flrsi dlgjlt 
of a cocle ptUse trfdn^^for use in.decoding zpode 1 
responses. * , / - / / . ] * ^ 

2. Ri|;Kt-Hand ;Alode 1 G<Jde-S3lector ^tch. 
Tills is "a rotai^ sjyltch. having four positions 
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. 2. 



Left-hand mode 
1 code-selector 
switch 

Iu^ht-»hand mode 

1 code-selector 
Switch. 

3. Left-hand mode 2 
code-selector 
switch. 

4. Right-hand ;node 

2 code-selector 
switch. 

5. Left-hand mode 3 
code-selector 
switch. 



6. 



Right-hancl mode 
3 code -selector 
switch. 

Mode selector ^ 
switch. 

Beacon assist. 
GTC gate switch. 
IFF gain con- 
trol. ^ 
VID switch. 
12. Cliallenge' 
* indicator. 
Challenge switch. 
IFF-R£>R-MIX 
si^ltch . 



7. 

8. 
9. 
10. 

11. 



13\ 
14. 



.1- 
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Figure 13-16.--UPA-24 decoder. 



•nidK Ls used in conjunction with the left-hand 
mode 1 coda^iseldctor switch, to determine the 
desired s^ond digit of a pulse code for decod- 
ing modo 1' responses. 

^ . 3,r^ljoft-H|uid Mode 2 Code-Selectpr. Switch. 
X^W 10 ^ rotary switch having eig^t positions 
and is used to determine the first digit of the 
desired codes fpr decoding mode % responses. 



4. Hight^-Hand Mode t Code-Selectdlr Switch. 
Tliis is an eigfct-position rotary switch and is 
used in conjunction with left-hand mode 2 code 
selector switch, to determine the desired eecond 
digit of the codes fpr decwiing'mode 2 responses. 

5. Left-Hand Mode*^3 Code-Selector Switch. 
This is an eight-position j^tary switch and is 
used to determine the desired first digit of the 
coj^s for .deooding mode 3 responses. 

' 6. Bi^t>-Hand Mode 3 Cotfe-Selector Switch. 
This is an ^ight-position rotary switch and is 
used in qonjunction with the left-hand mode 3 
code-selector switch to determine thejdesired 
second digit of the codes for decodij;^ modf 3 
responses. 

7. Mode Selector Switch. This. Bwitch is used 
to select one of three modest coded pulse 
trains (modes 1, 2, and 3>. It should be noted 
that this equipment is .not designed for mode;^ 
interlace. 

8. Beacon Assist Switch. This feature pro- 
vides a means di readily identifying decoded 
SIF returns by adding an ad(titional slash or 
* 'bloomer " 'to the return displayed on the PPI 
scope. This additional **broomer" will appear 
only for those aircraft squawking the mode and 
cod? selected Iw. the^ operator. . * 

9. GTC Gate Switch. This switch is used to 
^control the duration of the gain time- control 
(GTC), which aids in preventing saturation of 
th3 recognition set receiver ^by responses from 
nearby targets* It also seleots the preset width 
of the receiver enabling gate. This*gate enables 
the receiver to operate only during desired ac- 
tual IKF operation, thereby reducing the overall 
noise contributed l?y the .receiver. The switch 
is a toggle type for selection of either of two 
preset positions, LONG and SHORT. 

10. IFF Gain ControUTrtits potentiometer con- 
trols^the gain of the IFF amplifier of the receiver 
.portion of the recognition set. It revolves 270^ 
clockwise for maximum gain. 

11. VXD Switch. This switch' is used to select 
eit^r coded or decoded video signals for pres- 
entation on the radar indicator. It is a toggle 
switch with two positions, CODE and DECODE. 

12. Challenge indicator. Lighting of this lamp 
indicates that the radar recognition set is chal- 
lenging. . ^ 

NOTE: The O.S. Navy definition of challenge 
is the transmission of the coded interrogator ^ 
(IFF) signals. ^ r ' , ' 

13. Challenge Switch. This switch is used to 
select momentary or continuous interrogation 
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of the recognition set. It is a three-position 
toggle switch with a momentary ON' position; 
the other positions afe LOCKOX pjid OFF. 

14. IFF-RDR-MIX Switch. This switch' Is used 
to select the IFF signals alone, ra4ar signals 
alone or mixed radar and IFF signals. It is a 
toggle switch with three positions, IFF, RDR^ 
andMDGw ' . 

Table 13-1 sjiows the various possible com- 
binations of i^tch selection and the resulting 
display on a radarscope. 



introduced. Now, because of precision radar, 
high' speed data processing, and mlcroclrcuit 
electronics, new equipment Is being introduced 
at a fairly fast pace. * , - 

In this section, an attempt Is made to briefly 
describe radar ec^pment in general use, lean- 
ing toward newer equipment. It is not Intended 
to be all-lncluslve or a substitute for familiarity 
'with the equipment in use at your facility; neither 
Is It a substitute for stucfy of the operator's 
section of the applicable technical manual. 



TY>->ES OF ATC EQUIPMENT 

Ever since naval aircraft operations began, 
the Navy has actively sought to develop reliabil- 
ity In eJl-weather landing systems both ashore 
and afloat. Research and c^)^elopment of such 
systems Is a continuous process taking advan- 
tage of new equipment and Ideas aB they are 



GROUND CONTROLLED 
APPROACH (GCA) 

Ground controlled approach (GCA) is a radar 
system providing air navigation to an aircraft. 
TJurough the use of air surveillance radar, pre- 
cision approach radar, andradlo communications, 
a ground operator assists a pilot in his iipproach 



Table 13-1, — Mark X (SIF) Transponder-UPA-24 decodjsr displays 



* Code 
VID* 
Decoder 


IFF 

RD^- " 
MDC- 


Mode 


Display 


Code 


. IFF 


3 


t • 1 ^ 

One slash for each pulse in the code trains; two 
successive code trains for l/P (IDENT); four suc- 
cessive code trains for EMERGENCY* Only beacon 
targets will be displayed. 


Code 


RDR 


3 

*• 


Only primary radar targets will be displayed. 


Code 

■f 


MIX 


3 


One slash for each \ pulse in the code train; two 
successive code trains for l/Pr-four'successive code 
trains for EMERGENCY. Both beacon targets and 
primary radar targets will be displayed. 


Decode 


IFF 

> 


3 


One slash if transponder code has been selected on 
decoder. Only beacon targetis will be -displayed. 


Decode 


RDR 


' 3 


Only primary radar targets will be displayed. 


Decode 


MIX 


3 


One -slash if transponder code has been selected 
ott decoder. Both beacon targets and primary radar 
• targets 'will b|displaye^. * • ^ 


ANY POSITION 


ANY' POSITION 


2 or 1 


.Display will be same,afij4&J mode 3. 



NOTE: Code 7700, 1/P, and EMERGEN Cy will be characteristic display only when CODE-Di;CDDE 
switch ifl in CODE (same as RAW VIDEO) position. 
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PRECISION AZ-EL INDICATOR 
ELEVATION SCAN 7 DEC 



AZIMUTH 



SCAN 20 0E6 



I n SURVEILLANCE RADAR SYSTEM 



^^fLEVATIONl PRECISION AZ-EZ 
^ AZIMUTH J «AOAR SYSTEM 

TWO-WAY RADIOTELEPHONE 
COMMUNICATION 



MTI OPERATION PROVIDED WITH BOTH RADAR 
SYSTEMS TO ELIMINATE 6Rt)UND CLUTTER- 



Figure Fxmctions of a GCA unit. 
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during weather conditions of low visibility and 
ceilings. No special airborne electronic compo- 
nents are required, thus, a two-way functioning 
ridlo is all|^that Is necessary in the aircraft. 

The GCA unit consists of a surveillanoe 
radar system and a precision approach radar 



system '(PAR) for controlling the Initial and 
final approach portion of an approach. Tlie sur- 
veillance radar is displayed on a PPI scope. 
Tlie PAR is . displayed on an AZ-EL scope 
providing the controller with a precision radar 
picture of aidmuth auad elevation coverage in 
the final approach area. (See fig. 13^17.) 



Chapter 13— RADAR AND ALLIED EQUIPMENT AND PROCEDURES 



Figure 13-18 shows the AN/CPN-4 GCA unit. 
This unit is a self-contained, mobile radar unit 
designed for controlling and landing of aircraft 
during periods of reduced ceiling and visibility. 

Also shown in figure l3-i8 is an electrically 
operated turntable that facilitates the, positioning 
erf the GCa equipment to the desired runway. 
With this turntable, the time required to reposi- 
tion* the GCA-imit to the duty nmway is consid- 
erably reduced. 

GCA QUAD RADAR AN/FPN-36 . 

The FPN-36 is actually foujf radar sets in 
oiie., Tlie operator sits before a single* 12-inch 
scope and with a selector switch, displi^rs the 
deBired radar fimctlOQ— surveillance, precision, 
height finding, or airport taxi control. 

Some of the advantages of this equipment are: 

1. Sznall, light, and easily transportable. 

2. Only one operator retpiired. 

3. MlniTTium cost. 

4. All four systems on one scope. 



5. Multiple nmway coverage from^ne lo- 
cation. 

6. Circular polarization. 

^ The two main disadvantages of this equip- 
ment are; OrJy one aircraft can be worked at a 
time; and without two units, the search and 
precision system cannot be monitored simul- 
taneously. No IFF/'SIF capability is available. 

Figure 13-19 shows the anteniia sj^stem of 
the quad ^ radar mounted on the trknsmitter 
assembly; the antenna- to the left of the set scans 
in a vertical plari&% provide altitude information 
within 40 miles,- to a height of 50,000 feet, when 
the controller selects the HEIGHT FINDING 
featOre. When the PRECISION feature is desired, 
this antenna provides glidepath (elevation) data« 

The (^sh-sh^ped antemm to the right of the 
altitude anteima, provides a^dmuth information , 
to the controller whenevet tile PRECISION por- 
tion of the quad is selected. Tliis antenna scans 
a predetermined sector left and* rig^t of the 
runway centerline. It should be noted that the 
two antennas operate simultaneously when the 
set is operated in the. PRECISION mode. 
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Figure 1»-18.— AN/CPN-4 GCA unitT. 
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Figure 13-19.— Quad radar (FPN-36) antenna. 



The precision portion of the FPN-36 pro- 
vides an AZ-EI fiisplay out to 40 miles; selec- 
tive ranges of 5, 10, 20, and 40 miles are 
provided. 

When the equipment is placed in the SEARCH 
mode, the azimuth antenna scans 360 degrees 
to provide surveillance coverage to a distance 
of 40 miles* Airport taxi control can also be 
accomplished by using this antenna in conjunct 
tion with a lower angle of antenna Ult to a 
' maximum range of 3 miles. 

The qlxad radar is normally remoted to a 
' central control room where 'the indicator scope 
is located.. 

AN/FPN-47 (ASR-5) RADAR 

The AN/FPN-47 is one of the surveillance 
radar systems -in general use by the FAA, Air 
Force, and Navy in airport surveillance^as part 
of the air traffic control system. 

This system has a maximum radar video 
range^ of 60 miles^and a maximum SIF/beacon 



range of 200 miles. The SIF/beacon video can 
be displayed in conjunction with the normal and 
MTI video on all sweep ranges except the 200- 
mile range. With the 200-mile" range selected, 
radar and SIF/beacon video' are displayed simul- 
taneously for the first 60 miles of the sweep, 
and SIF/beacon video only is displayed from 60 
jio 200 mUes. Six fixed ranges of 6, 10, 20, 40, 
60, or 200 miles xyiay be selected by the opera- 
tor, and two variable sweep ranges are available 
for selection from 6 to 60 miles. The 6- and 
10-mile ranges provide range marks at 2-mile 
intervals; the 20-, 40-mile, and first variable 
range at 5-mile intervals; the 60-mile and 
second variable range at 10-mile intervals; and 
the 200-mile range at 25-mile intervals. The 
altitude range of the FPN-47 is from 0 to 
10,000 .feet MSL, 

An electronic cursor and range strobe are 
valso provided with this equipment. Tlie cursor 
origin may be selected as centered with the 
radar sweep or offcentered and manually posi- 
tioned on any desired target and cursor azimuth 
aligned and range strobe positioned on any other 
target* Then the target range and bearing can 
be read from indicators on the front panel of 
the PPI console. Tliis provides acciu'ate range 
. and bearing of targets from the antenna site 
^ (centered) or relative ' range • and bearing be- 
tween two targets (offcentered). 

The surveillance cUsplay illustrated in figure 
13-20 shows the PPI console used in the FPN-47 
radar system. For detailed information on the 
capabilities and operating contrt)ls used by op- 
erators, refer ^to the appropriate technical man- 
ual for this eqiipment. 

AN/J^PN-52 RADAR 

The AN/FPN-52 is the standard precision 
radar system in general use by the FAA, Air 
Force, and Navy. 

The function of the FPN-52 is the same as 
that shown in figure 13-17 for the precision 
portion of a GCA unit. In order to track both the 
course and the glldepath of aircraft on approach, 
the antenna system of this radar scans or 
'looks'' in both the vertical and horizontal 
planes. The two scans (elevation and azimuth) 
are shown on the map faoe of an AZ-*EL scope 
as shown in figure 13^17. 

The coverage of the FPN-52 is 7 degrees in 
elevation and 20 degrees in azimuth in the final 
approach area with a range of at least 8 miles. 

V 
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Normal and MTI video range marks at 1-mlle 
intervals, cursors (centerline and gUdepath), 
and servo data information are displayed on the 
^AZ-*EL scope, A logarjihniic time base sweep 
^ is* used on the AZ-EL indicator to give greater 
emphasis to more critical, dose-in targets. 
Thus the glidepath cursor appears slightly curved 
on the scope although it represents a straight 
line in spac^. The first feW range marks are 
comparatively far apart, and the more distant 
ones are comparatively close to each other. 
An aircraft will appear to pick up speed on its* 
approach as its range decreases. An approaching 
aircraft may be tracked by means of tiie antenna 
servo. Antenna servocontrol is used to move 
the azimuth antenna up or down and/or the 
elevation cmtenna r:ight or left. This allows the 
controller to center the ^ radar beam on the^ 
'aircraft even thou^ it may be considerably 
off the desired course or glidepath. 



Tlie precision display illustrated in figure 
13-21 shows the AZ-EL scope' used with the 
FPN-52 radar system. For more details on the 
capabilities and operating controls used by pp- 
erators, refer to the appropriate technical man-, 
ual for this equipment, 

DIRECT ALTITUDE AND IDENTITY ' 
READOUT (DAIR) SYSTEM 

TJie Direct Altitude and Identity Readout 
(DAIR) Systen; evolved through an exhaustive* 
research program , that was conducted jointly 
by the DOD and the FAA. Tliis program is 
identified as AIMSr which is an acronym for 
ATCRBS IFF Mark XII Identification Systems, 

The two primary objectives of the AIMS 
program are to improve air traffic control 
through the utilization of ATCRBS and to pro- 
vide a secure military identification system 
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Figure 13-20,— Airport Surveillance Radar Display System (ASRDS-2), 
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Figure 13-21.— Precision radar display. 

(Mark xn IFF)» Other significant objectives of 
the program are to standardize equipment uti- 
lized by the sendees, coordination of imple** 
mentation plans, and to make maximim) use 
of existing facilities and resources of the serv- 
ices. 

i 

In order to achieve these objectives, the 
ATCRBS was expanded to 4,096 codes to allow 
the capability of automatically reporting altitude 
information directly to the controller ^s eq^pment. 
In addition to receiving altitude information from 
tranqponder equipped aircraft, the DAIH equip- 
ment presents easily readable, digitally derived 
synthetic display markers and nimoerical data 



blocks which do not fade from the scope as do 
primary radar targets^ 

Equipment Description 

T^ie interrogator equipment associated with 
the DAIR system is designated the AN/TPX-42. 
Figure f3-22 illustrates a simplified ^lock dia- 
gram of the system, ^ 

A review of the fundamentals of radar opera- 
tion diSQussed earlier in this ch^ter will assist 
you in obtaining a better understanding of the 
operating principles M this equiptaent. For a 
more detailed description of the individual com- 
ponents, refer to the appropriate technical man- 
ual at your facility, 

Jt should be noted that the AN/TPX-42 equip- 
ment can be utilized with existing PPI consoles, 
either in a radar air traffic control facility 
room or in conjunction with a mobile GOA unit. 

It is anticipated that future e:q)ansion of the 
system will include specially designed operator 
consoles. 

There are several types of display markers 
generated by the AN/TPX-42 equipment; figure. 
13-23 shows these markers and provides a 
legend of their meaning, 
- The data block displayed adjacent to the 
centermark (aircraft's actual position) consists . 
of the assigned beacon code that the aircraft is 
squawking and the altitude being flown; this alti- 
tude is indicated in 100-foot increments (MSL)* 

Altitude data is received throu^ Mode C 
interrogations to aircraft transponders and can 
be filtered to display only aircraft targets within 
controller-selected altitude kivels» 

With the presentation of synthetic markers 
and numeric tags for beacon information, the 
controller also has the capability of displaying 
primary radar targets on his scope. In addition, 
the system possesses a backup feature which 
allows for the presentation of beacon bracket 
decode video to be superimposed on the primary 
radar targets. 

Operating Procedures 

Individual controllers may select any of the 
presentations available with the system (as noted 
in figure 13-23) by use of a remote control 
indicator (C-8625/T) shown in figure 13- 24(A). 

This control indicator is designed to be lo- 
cated at or adjacent to each PPI console, Tliis 
indicfitor provides the controller with a selec- 
tion of interrogation modes as well as the visual 
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Figure 13-22.— AN/TPX-42 block diagram. 

V 



^etem status indication and with audible as 
well as visual notification <Sf aircraft emergen- 
cies and communication failures* (Discussed 
later in^tbis section.) 

The 'display of symbology and numeiics is 
also controlled from this tmit. 

Figure 13-24 (B; illustrates the master con- 
trol unit that is located at the supervisor's 
console. This unit need not be situated at a radar 
console but is designed to be located within the 
radar control room or GOA unit as appropriate. 

Detailed operating procedures for both the 
remote control indicator and the master control 
unit will not be putlined here; AGs assigned to 
radar facilities which possess <he DAIR system 
will receive detailed instructions in the opera- 
tion of the equipment. 

Several noteworthy featuresof the AN/TPX-42 
system do, however, deserve mention at this time. 

When a controller desires coverage within a 
particfular altitude sector, he may set the desired 
upper and lower limits on the control indicator 
(see example in figure 13-24 (A)) and only replies 
frdm aircraft flying within these limits will be 



displayed; all others above or belqw the desired 
limits will, be filtered out with the exception 
of aircraft e;q)eriencing an emergency or com- 
munications failure. ^ 

When pilots indicate by the appropriate code 
that they are experiencing an emergency (code 
7700) or loss of communications (code 7600), 
a red light located on the operator's control 
indicator (EMER in fig. 13-24 (A))' wUl be 
activated and flash on and off. In addition to 
this visual alarm, an audible buzzer in the box 
will be heard in short bursts for appro;dmately 
5 seconds. 

The select code position symbol X will indi- 
cate the location of the aircraft on the controller's 
scope, and the emergency or communications 
failure code and altitude (if available) will be 
presented adjacent to it. 

To facilitate locating the target on the scppOi 
the. symbol and numerics will blink on anrf^ off 
at a rapid rate. 

Another excellent feature of th^ system al- 
lows for the tape recording and playback of 
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processed targets. This capability can be invalu- 
able in the arba of accident investigation and 
also to enhance controller training* 

■ • ■ V ' 

Am TRAFFIC CONTROL FACILITY 



With the establishment of ATC facilities at 
certain major air stations, the requirement to 
provide continuous service for IFR flight opera- 
tions' was recognized. To meet 'this requirement, 
radar facilities were constructed which encom-* 
pass the control functions for all phases of 
flight under instrument flight rule^ for these 
terminal areas. Figure 13-25 illustrates a typi- 
cal radar control rpom. ' 



Direct Altitude and Identity Readout (DAIR) equip- 
ment; and certain other mafnfenance and opera- 
tional controls. Additional equipments located 
•in*the control room are large direct-view type 
situation display boards for the traffic control 
radars; DF ecpoipment; IFF/SIF equipment; a 
Belective communications and intere^ommunica- 
tions system; wind direction and velocity, indi- 
cators; as well as an altimeter setting indicator* 
At stations that utilize the closed TV circuit 
for weather briefings, a TV set may also be. 
installed. 

ATC facilities are normally manned on a 24- 
hour basis. Consequently, 'there is seldom any 
delay involved in taking control of inbound of 
outbound traffic. 



The central control room is located in the 
operations building and is^ accesi^ble to the 
visual control tower. Thli^ rooin contaJLns remote 
indicating, scopes and control consolers for each 
of the following radar equipments; Medium Range 
Air Traffic Control Radar; Short Range Air 
Traffic Control Radar; Precision Approach Radat ; 



The mission of a Navy Air Traffic Control 
Facility is to provide safe, orderly, and expe^ 
ditious movement of air traffic within a facility*s 
area of control, to and from operating areas, 
and into and frgm the national airspace system, 

services provided in accomplishing this misr 
sion ^include, but are not limited to tlie following: 
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Figure 13-*23.— DAIR display legend. 
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Figure li^24,— (A) C-8625/T remote control indicator, ^ , 
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Figure 13-2^^(B) G-8626/T*in aster control unit. 
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departure control; the capability to effectively 
tran8iti(5n departing aircraft into' the en route 
flight structure^ provide approach control service 
to arriving aircraft, conduct and iiionitor instru** 
ment approaches during periods of IFR weather 
conditions, and provide assistance to aircraft 
in emergency situations. 

Specific duties and responsibilities of indi** 
vidual controllers will be detailed later in this 
chapter. 

INTERRELATIONSHIP OF 
OPERATING POSITIONS 

In order that all phases of the air traffic 
control function at a Navy ATC facility be ade- 
quately n;anned by competent controllers at all 
times, general knowledge of the duties of all 
operating positions is a must. This policy is 
strongly recommended in current OPNAV In- 
struction 3721.1 (beries). This cross training 
of personnel at an ATC facility creates an ex- 
tremely flexible air traffic control division. 
Also, when a controller transfers, he has un- 
doubtedly gained valuable e:q>erience that should 
benefit not only himself but his next duty station 
as well. The instruction previously mentioned 
^.^rects commanding officers to make suitable 
entries in the ^rvice record of a man consid- 
ered properly qualified to control instrument 
traffic. 



Certification and Qualification 

Due to the nature of their importance to the 
Air Controlman» the qualifications and certificates 
^necessary for the enlisted positions at an Air 
Tx'affic Control f facility are printed verbatim from 
OPNAV Instruction 3721.1 (Series), 

NOTE; Detailed information concerning the 
qualifications required for the attainment of a 
Facility* Rating mentioned in the following opr 
erating positions can be found in chapter 3 of 
this manual. 

WATCH SUPERVISOR.- Each ATC facility. 
wUl have a watch supervisor on duty at the 
facility at all times the facility is in operation. 
He will normally be the senior enlisted (or 
civiliaii) where appropriate) air traffic controller 
on duty. He shall be qualified and FAA certified 
in air positions ci the facility and be specifically 
designated by the commanding officer. His duties 
while on watch include the fo^owing: 



1. Responsibility lo^ tha^*^ overall efficiency 
of the air traffic controL services provided by 
the facility. ^ 

2. Directly monitor or operate the position 
involved with the most critical or complex air 
traffic conti^l situation. 
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3. Supervision of all in-rate and OJT of 
assigned personnel. 

4. Provide technical assistance to the ATC 
Facility Duty Officer upon request. 

APPROACH CONTROLLER.— His general du- 
ties, in addition to- such supplementary duties 
as may be assigned, are as follows: 

1. Coordinate and control the movement of 
all instrument traffic within the ATC Facility 
area of responsibility. * 

'2. Issue air traffic control clearances and 
advisory information to aircraft under approach 
control jurisdiction. 
* • 3, When radar approach control is utilized, 
maintain radar surveillance of assigned area 
and provide radar assistance to air traffic a$ 
required. 

4« Determine the interval to be used between 
successive approaches, taking into consideration 
all aspects of the aii' traffic control situation, 
including weather, nmway in use, reliability of 
navaids and other approach aids, reliability and 
adequacy of commimications, types of aircraft 
* under control, nmway acceptance rate, and any 
other factors which may affect operations. 

5« Provide assistance and priority of services 
to aircraft in emergency situations.* 

6. Utilize any or all other operating positicms 
necessary to assist in the control of air traf£lc. 

ASSISTANT APPROACH CONTROLLER. — In 
y^rder to provide the , maxim am flexibility of 
operations, the ATC Facility Officer is author- 
^ized to modify the duties of this position as the 
local situations dictate. His general duties are 
as follows: 



1. Assist the Approach Controller in the con- 
trol and coordination of instrument air traffic 
within^ the ATC facility area of responsibility. 

2. Collect and post flight data for the Ap- 
proach Controllef^ 

3. As8l;3t the other positions of operation in 
tlie ]tacllity as required* 

SURVEILLANCE CONTROLLER. - Where re- 
, quired^ this posiUon may be divided into arrival 
controUeir and departure controller positions. 
His general duties are as follows: 

1. Accept control of aircraft from the ap- 
proach control and assume responsibility for 



the proper identificaUon, control, and separa- 
tion of the aircraft until, they have reached sur- 
veillance minimums or control responsibilities 
are transferred to the final controller or another 
faciUty as applicable. 

2, Provide radar vectors to arriving and de- 
parting, aircraft to ensure safe and e:qpeditious| 
movement of air traffic. 

3, When required, monitor instnunent ap- 
proaches made on other facility navaids and 
advise pilots of deviation from normal approach 
paths. 

4, Provide radar assistance to aircraft in 
emergency situations. 



FINAL CONTROLLER.- 
are as follows: 



-His general duties 



1. Provide raiige, azimi^Eh, and elevation data 
to assist the pilot in a^ow visibility approach 
to the instrument runw^i^ in use. 

2. When required, nionitor approaches made 
on other facility nayaido to runways served with 
precision radar and acwise pilots of any devia- 
tion from normal approach paths. 

NOTE: Per^nnel performing controller func- 
tions, except ^or controllers in training, must 
be facility rated and/or qualified for the assigned 
position of operation and function. 

In addition, radar cordeliers (including radar 
approach control) must be graduates of the GO A 
Controller's Course. 

FLIGHT DATA POSITION. -The duties of the 
controller operating the flight data position are 
as follows: ' * ' 

1. Receiving and relaying aircraft movement 
information through various communications 
media* 

2, Preparing flight progress, strips and trans- 
ferring these strips to the proper position of 
operation* 



COORDINATOR. ~ The 
are as follows: 



duties of coordinator 



' 1« Coordinating and regulating the flow of 
traffic between operating positions of the fa- 
ciUty. ^ 

2. Coordinating with the control tower on 
arrival sequencing and departure release. 

3« Coordinating and 'directing the activities 
of designated positions of operatio]%in radar 
approach control. 
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Figure 13-26.— Clearance Delivery Position. 



Supplementfigiy Control Positioi^ 

At some ATC facilities, particularly during 
peak periods of tragic, control positions not 
previously listed have been established to pro- 
vide better service to aircraft and to allevi*ate 
controller workload. 

^ Two such positions are the Clearance De- 
livery Position and the Departure Control Po- 
sition. Figure 13-26 is a typical Clearance 
Delivery Position. The primary ftmctlon of this 
pobiuon is as the naiiid implies— i to relay flight 
clearances received from the local ART^C to 



aircraft preparatory to flight. Normally, a dis- 
crete radiofrequency is utilized and the clear- 
ance is delivered to the aircraft prior to receiv- 
ing taxi instructions. 

Figure 13-27 illustrates the Departure Con- 
trol Position -at one of the Navy's busier air 
stations. This position is responsible for clearing 
aircraft out of the terminal a;rea utilizing radar 
and Standard Instrument Departures (SIDs) via 
radio navigation aids whenever possible, to reduce 
the amount of coordihation between the ATC 
faciUty and the ARTCC. 

Conversely, during slack traffic periods some 
of the operating positions may be combined to 
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allow one controller to perforin the duties nor- 
mally required of two men* 

Dependent upon local operating conditions, 
other supplementary control positions may be 
established; information required to qualify at 
the various control positions will be includedrin 
the ATC facility training manual published by the 
facility to which you are assigned. 



' RADAR tROCEDURE 

Radar procedure contained herein pertains in 
most part to the ATC program ashore, Basic 



control procedure applies to all areai^ of radar 
'air traffic control; however,- detailed procedures 
for shipboard lOjSarations are , contained in the 
CVA/CVS NATUPS MANUAL or LPH NATOPS 
MAflUAL. ' ^ ^ 

ACS assigned duty in a CCA or GCA crew 
receive specialized training at a Class C school 
and upon completion and quaUfication are assigned 
a Naval Enlisted' (Slassificatioh Code indicating 
their specialty within the Air Controlman general 
rating. * , ' 

A radar controller mist be personally satis-* 
that the radar presentation andtbeequippient 
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Figure|13-27.— Departure Control Position, 
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-performance are ajiequate fbr the sejvipe to be 
provided before attempting to grovl'de such 
service. ' ^ ' ^ 

Upon assxuning' responsibility for a cratrol 
position, a controller should check radar align- 
ment. This may be accomplished by assuriiig 
that the video map, or map overlay in use is 
properly aligned relative to the true geographic , 
position, or by correlating a permanent target 
of known range and azimuth with the radar' dis- 
play. A target in each quadrant should be checked 
where^ possible. A brief check shcaild again be 
made at various times throughout the watch to' 

^ ensure accuracy of the radar. 

Whep radar mapping is not available, radar 
service is Umited to separating identified aircraft 
targets, vectoring aircraft to intercept a PAR 
final applroach course, and providing service 
in areas that ensure no ' conflict "with traSic , 
on airways or other ATC areas of jurisdiction. > 

RADAR IDENT?^CATION • , ' 

Posi^ve radar identification must be estab- 
lished before radar service is provided. TJiere- 
are instances where radar separation may be, 
Applied/ between two aircraft when only one air- 
craft ta radar-identified. For example, this 
. occurs when ^ radar**identified aircraft ig sepa- 
i rated from an aircraft taking off that will be 
identified within 1 mile of the end of the takeoff 
rtmwayt 'It also occurs when a radar-identified 
aircraft is separated from ari IFR aircraft not 
radar-identified by maintaining radar separation 
from all primary and secondary radar targets. 

Primary yand secondary radar identification " 
may ybe established by one of the following 
methods': 

1. Observing 4 departing aircraft target within 
-1 mile of the end of the takeoff runway. 

2. Observing a target whose positldn with 
respect to a f^ displayed on a -video map, map 
overlay, as a permanent echo, or an accurately 
determined visual reporting point, corresponds 
with a direct position report received from the 
aircraft, and the observed track is c;6nsistent 
with the reported heading or route , of flight. If a 
TACAN/VORTAC is located within 6.000 feet of 
the radar antennai it may be used as a reference 
fix for radar identification without being displayed 
on ^ the video map or map overlay. W-en such 
situations exist, a pilot reported radial/distance 
may be correlated with the main bang for estab- 
lishing radar contact. 



3. Observing a\ target, .mSke.an identifying 
turn or turns of 30* degrees or mo$e, provided 
that, except In ;the case of lost jdrcraft, it is 
determined that the aircraft is ;within radar 
covelrage, and* only one aircraft is observed 
making the' turns. . 

When using second^ radar (SIF) to identify 
a target, one of the foiloWlnglnethods may be ifsed; 

1. llequest thO/pilot to activate the IDENT 
feature, of th§ . ansptJinder and observe the 
identification display. 

EXAMPJL^ IDENT; or, SQUAWK ONE WO 
ZE^O Z^R^ AND IDENT, 

2. Bequest' the pilot, to change to a specific 
cojle and then observe the target display change. 

3. Request the pilot to change the trans- 
ponder to STANDBY. Ait^r observing the target 
disappear for • a sufficient number of scans to 
assure that doss *of target resulted from placing 
the transponder in STANDBY, request .the pilot 
to return the, transponder to normal operation 
and observe the reappearance of the target. 

, EXAMPLE:/ SQUAWK STANDBY, ^hen,^ 
SQUAWK ONE TWO ZERO ZERO. ^ 

Where circumstances are present to cause 
.doubt as to target identification, more than one 
method of identification should be used. ^ 

If identification of a radar target becomes 
. questionable due to ring^around, scope clut'ter, 
etc., immediate action should be taken tq main- 
tain identity, re-identify the aircraft, or terminate 
the radar service.. 

The pilot must be informed whenever radar 
identification wijth his aircraft is initially es- 
tablished or r^establishg{l- after radar contact 
being lost or radar service being previously 
terminated. He must also be informed wheh 
radar contact is lost. 

J^:enever radar identification is established 
by means of identifying taxjis or radar beacon 
procedure, the pilot should be advised of the 
aircraft's position. Position information na(3i 
not be given when radar identification is Estab- 
lished by position correlation or when a departing 
aircraft is pbservAd within H mile of the end erf 
the takeoff runway. ^ v 

The pilot of an aircraft being prcvided radar 
service must be, informed when the service is 



299 



AIR CONTttOLMAN 3 & 2 



terminated except when any of the following con- 
ditions exist: 

a« The alroraft conducts a visual approaclu 

b« Stage If II» or III procedures (discussed 
later in this cluster) are employed* 

c* The aircraft is vectored to the final 
approach course. - 

d« The aircraft conducts aradari^roach. 

NOTE: These exceptions allow reduction of 
transmission by eliminating the need to state the 
obvious to a pilot; for example, completion of a 
radar approach* 

RADAR VECTORS 

A radar vector is a heading issued to an 
aircraft to provide navigational guidance by 
radar. IFR and VFR aircraft may be vectored 
within controlled airspace, and special VFR 
aircraft may' be vectored within control zones. 
An aircraft may be vectored outside controlled' 
airspace only on request of a pilot. Radar ad- 
visories may be offered to the pilot of an air- 
craft operating within or outside of controlled 
< airspace since .an advisory is intended to assist 
pilots by offering advice or .information and is 
not a clearance or instruction* 

As soon' as practicable after establishing 
identification, inform the pilot of the aircraft 
being vectored of the procedure to follo^ (pror:*^ 
ceed visually, execute k specified nondidar!^)-''i 
preach* or foUow the missed approach procedure) 
if, radio commuziications are lost' for a specified 
time interval. This interval cannot be more than 
1 minute during vectors to final approach. 

When conducting a precision approach, the 
interval is 5 seconds; 15 seconds on a surveil- 
lance, approach* 

In the event that a transponder-equipped air- 
craft e:q)eriences^two-way radio communica&pns 
failure^ the pilot should adjust his transponder 
to squawk code 7600; controllers should be alert 
and take action as ^outlined in the appropriate 
section of the-TATC Handbook 7110*8 (Series). 

" IFR and special VFR aircraft maybe vectored 
when it is necessary^for separatien pui^ses, 
when requiredfor noise abatement considerations, 
when an operational adVantage to the pilot or 
controller exists, or when requested by a pilot* 
When separation from other aircraft is based 
ofi vectoring special VFR aircraft, a controller 
must consi^j the pilot's rec^rement to conduct 



flight clear of clouds with at least 1 mile flight 
visibility* 

VFR aircraft, other than special VFR air- 
craft, may be vectored only wjien one of the 
following conditions exists: 

1* T'ne pilot requests a vector* 

2* A controller suggests the vectoc. and the 
pilot concurs* 

3* A special pro-am is established and. 
vectoring service is advertised* 

4* In the controller's Judgment, a vector is 
necessary for safety* 

Vectoring aircraft for the purpose' of sepa- 
ration can only be done if the aircraft to be 
vectored is within the airspace for which the 
radar controller has control Jurisdiction* 

4 controller must ensure that an aircraft can 
be returned to its original route within radar 
coverage before providing radar veotorB and 
should use one of the following vectoring methods^; 

1* Specify direction of turn and magnetic 
heading to be flown after completion^)! ^Tn\ 

EXAMPLE: TURNXEFT/RI(2I^T HKADING 
.TH&EE FIVE Z^RO^ 

2* Provide no-gyro vectors as follows: 

a* Inform the pilot of the aircraft of the 
type of vector and the maimer \ti which turns 
are to be made* 

EXAMPLE: THIS WILL BE A N'O-QYRO 
VECTOR; 

b* Specif jTTBe direction of fiim and when 
to stop the turn when issuing each turn instruction* 



EXAMPLE: 
TURN* 



TURN RIGHT/LEFT* STOP 



3. When the heading of the aircraft is not 
known and time does not permit obtaining it, 
sppcify* in ^oup form^ the number of degrees 
to turn and the direction of turn* 

EXAMPLE; TURN THIRTY DEGREES LEFT/ 
RIGHT. 

, 4. Specify the magnetic heading to be flown* 



EXAMPLE: 
ZERO* 



FLY HEADING TWO SEVEN 
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5, Specify that the present heading be main- ^ 
tained. 

EXAMPLE: MAINTAIN PRESENT HEADING. 

. When an airorjit is vectored off a previously ' 
assigned nonradar route, the pilot should be 
informed of the piupose of the vector, including 
the airway, route, or point to which the aircraft 
is being vectored. 

c 

EXAMPLE: ' TURN RIQHr lEADINQ ZERO 
FIVE ZERO FOR VECTOR TO VICTOR THREE 
TWELVE, or FOR VECTOR TO RUNWAY THREE 
FIVE TRAFFIC PATTERN, etc. 

An altitude to be maintained and all altitude 
^restrictions should be issued to the pilot of 
such aircraft unless the aircraft is operating at 
an assigned en route altitude, or the aircraft is 
or will be climbing or descending unrestricted 
to the assigned en route altitude. 

Radar navigational gtiidance must not be 
terminated until the aircraft being vectored is 
reestablished within the airspace to be protected 
for the airway or route being flown, on an 
assigned heading which will intercept the desired 
route within a reasonable distance, and the 
pilot of the aircraft is informed of his position. 

EXAMPLE: OVER QEEDUNK TACAN, RE- 
SUME NORMAL NAVIGATION. 

NOTE: The requirement to advise the pilot 
of his position prior to termination of radar 
navigational guidance does not apply to a'DME- 
equipped aircraft that is on a vector towards a 
VORTAC/TACAN and is within the service vol- 
ume for that navaid. 

r. 

^ EXAMPLE: RESUME NORMAL NAVIGA- 
TION DIRECT HOMINY VORTAC. 

/ 

When an aircraft wiU be vectored throug^ti a 
previously assigned nonradar route, the pilot 
should be so informed ,and given the puxpose of 
the vector. t / r 

Whenever an aircrifft/ is observed in a po.si- 
tibn and ^on a track y/hlch will obviously cause 
it to deviate from it$ /protected airspace, the 
pilot should be inform,i^d 'and, if necessary, the 
controller should assi(st the pilot to return the 
aircraft to the assi^ed protected airspace. 

Whenever radar id^antification is established 
or lost, or radar sei*vlce is tenDinated^ the 
pilot o^the aircraft mtist be informed. 



Xfter the pilot receives the statement that 
his aircraft is in RADAR CONTACT, 'ie dis- 
continues reporting over compulsory reporting 
points. The pilot will resume normal position 
reporting when a controller informs him RADAR 
CONTACT LOST, or HADAR SERVICE TER-\ 
MINAT3D. If necessary, a controller may re- 
quest a pilot to, provide an estimate or report 
over a specific fix even though RADAR CON- 
TACT lias been established. Additionally, the 
controller may inform the pilot of such aircraft 
of his position with respect to a fix or route 
when required. 

RADAR HANDOFF 

Radar handoffs should be made along regularly 
used routes to the maximum extent practicable. 
A controller effects a handoff by physically 
pointing' out the target to the receivii^g controller, 
or informing the receiving controller of the 
distance and bearing of the target from a tlx 
or transfer point shown on both displays, and 
if appropriate, the radar beacon code assigned. 
The receiving controller may consider that the 
target being transferred is identified on his 
display when the transferring controller has 
pointed out the target physically, or th6 target 
is the only one observed which corresponds 
with the information furnished. 

.Communications should be transferred to 
the" receiving controller before the aircraft being 
handed off enters his area unless previously co- 
ordinated otherwise. To the extent possible, the 
communications transfer should be initiated at 
the time of handoff.- 

A receiving controller may assume control 
of an aircraft being handed off only after it enters 
his area of responsibility unless specifically 
coordinated otherwise at the time of handoff. 

When a transferring controller transfers con- 
trol of an aircraft "by handoff before it leaves 
his area of responsibility^ he must issue to, 
and coordinate with, the receiving controller 
any restrictions which may be neceissary to 
separate the aircraft being handed off from 
other traffic in the transferring controller's 
area. 

r 

EXAMPLE: YOUR CONTROL AT POINT 
LOOKOUT, YOU MAY CLIMB TO FLIGHT LEVEL 
350, AT YOUR DISCRETION, SUBJECT TO NAVY 
AIR EVAC 35879. 
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After a receiving controller accepts a hand- 
off from another facility, he should confirm the 
identity o| a nonbeacon target by advising the 
pilot of the aircraft's position. Alternatively, 
he may confirm the identity of a beacon target 
by observance of an ID^NT, a code change, or 
a standby squawk, < as appropriate. It is not 
HScessary to require additional confirming 
transponder replies if one of these methods was 
used to remove doubt during the handoff. 

RADAR BEACON CODE ASSIGNMENT 

Controllers with equipment capability must 
monitor the -beacon codes assigned for use by 
aircraft operating within their areas of respon- 
sibility. Specific codes are assigned to'indicate 
a particular type of aircraft operation. Unless 
the , MBQ of another code has been specifically 
authorized, code assignmeoits will be made as 
listed herein. 

IFR Operations ^ 

Departures: 

1. 0100 — To aircraft which will operate under 
tower en route control. 

2. ' 2000 — To aircraft which will climb to 
FL 240 or above or to FL 180 or above, where 
the base of the Positive Control Area (PCA) 
and the base of the operating sector coijicide 
atFLlSO. 

3^ ilOO — For aircraft that will remain be- 
low FL 240 or FL 180 as specified in the 
preceding paragraph. 

En route: 

1. 1000— To aircraft changing altitudes op- 
erating below FL 240 or when control is trans- 
ferred to a controller whose area includes the 
level involved. 

2. 1100 — To aircraft operating at an assigned 
alUtude below FL 240. " 

NOTE: Code 1300 may be assigned if an ad- 
ditional code is required. 

3. 2300— to aircraft changing altitudes at or 
above FL 240 or when control is transferred to 
a ccatrcUer whose area includes the level in- 
volved. 



4. 2100 — To an aircraft proceeding at an 
assigned altitude ^irom FL 240 to FL 330 in- 
clusive. 

NOTE: Code 2100 may be assigned if an- 
additional code is requested. 

5. 2400 — To aircraft operating at an assigned 
altitude from FL 350 to FL 600 inclusive. 

NOTE: Code 2500 may be assigned if an 
additional code is required. 

6. 4000 — To aircraft when operational re- 
quirements dictate frequent or rapid changes in 
assigned altitude; i.e., ''Olive Branch" missions, 
certain flight tests, aerial refueling, etc. Mili- 
tary aircraft operating VFR or IFR in restricted/ 
warning areas will also utilize Code 4000 unless 
otherwise specified. 

7. 4100/4200— To military aircraft partici- 
pating in special exercises. 

Arrivals: ' 

1. 1500 — To aircraft descending below FL 
240. 

NOTE; Oode 0200 - 0700 may be assigned 
with prior coordination with the destination con^ 
troller or the code previously assigned when 
the aircraft was issued descent clearance. 

. If liolding ife required priijfr to entry into the 
terminal area, the applicsJsle en route code will 
be assigned; then, when appropriate, the code 
specified in the preceding paragraph. 

VFR Operations (VFR or VFR conditions on 
top): 

1. 1200— To an aircraft on an IFR flight plan 
that is cleared to operate VFR on top below 
10,000 feet. 

2. 1400 — To aircraft specified in the pre- 
ceding paragraph operating at and above 10,000 
feet. ^ I 

NOTE: The i^ropriate IFR code, may be 
assigned to aircraft if within your area of 
responsibility or prior coordination has been 
effected, and an operational benefit will be 
gained. 

Upon termination of advisory service, instruct 
aircraft to return to code 1200 or 1400 as 
propriate. 
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Emergencies; 

1. 7700— Utilized by aircraft declaring an 
emergency when they are not radar-identified. 

NOTE; Upon establishment of radio and radar 
contact* pilots may be requested to change to 
another code. If the pilot agrees and conditions 
permit, the change observed by other ATC fa-' 
cilities signifies that the aircraft is under ATC 
controls 

Radio Failure: 

1. Code 7600 — Signifies loss of two-way radio 
communications. 

Hrjacked Aircraft: 

1. Code 3100 — Utilized by aircraft being hi- 
jacked. 

NOTE: If this code is observed, controllers 
should acknowledge and confirm'^ceipt by asking 
the pilot if he is intentionally squawking code 
3100. 

If the pilot replies in the affirmative or if no 
reply is received, do not question the aircraft 
further but be responsive to requests from the 
aircraft. 

.Controllers should notify supervisory per- 
sonnel of the situation, continue to flight-follow 
the aircraft, but do not initiate communications 
with the aircraft. 

Military Operations Above FL 600: 

1. Code 4400 — Assigned to military aircraft 
conducting planned operations above FL 600. 

NOTE; Aircraft in thls^ category should not^ 
be requested to change cooes except for emer- 
j;ency situations. 

These codes may be considered as a basis 
from' which the discrete coding procedure begins. 
Facilities or positions within a facility may be 
assigned a code not included herein by i^ropriate 
authority. With coordination between controllers 
concerned^ various modifications of the basic 
procedure may be used when circiunstances re- 
quire. For more information the AC should refer 
to the appropriate section of the TATC Handbook 
7110.8 (Series). 

Pilots of aircraft with a transponder operaiing 
should be instructed to SQUAWK STANDBY vvhm 



approximately 15 miles from destination if the 
transponder is no longer desired by the terminal 
controller. They may also be instructed to 
SQUAWK.LOW (if properly equipped) when neces- 
sary to reduce clutter or ring- around, provided 
that the pilot is instructed to SQUAWK NORMAL 
as soon as possible after the problena is elimi- 
nated. ^ 

To instruct a civilian pilot to turn off his 
transponder, advise him to STOP SQUAWK. For 
military pUots, advise him to STOP SQUAWK 
\10DE (mdde in use), 

DEPARTING AIRCRAFT 

Standard departure routes and channelized 
altitudes should be used for rada| departures 
whenever practicable to reduce coordination. 
However, such^ procedure should not be used 
solely to provide for possible radar or commu- 
nications failure. 

When an aircraft is to be vectored imme- 
diately after takeoff^ the initial heading to be 
flown should be assigned before takeoff. 

If a radar beacon reply is required Un me- 
diately after takeoff, the appropriate mode/code, 
and if necessary a low sensitivity setting, should 
be assigned before takeoff. 

An IFR departure, or a missed approach 
aircraft, within 40 miles of the antenna site, 
may be vectored before it reaches the minimum 
altitude for IFR operations provided that one of 
the following conditions is met: 

1, The aircraft is vectored to maintain at 
least 3 miles separation from prominent ob- 
'Satructions shown on the radarscope when the 
takeoff path is 3 miles or more from the ob- 
struction* 

2, Tlie aircraft is vectored to inorease lait- 
eral separation from such obstructions until 
the 3-mile minimum is jichieved when the takeoff 
path is less than 3 miles from the obstruction. 

ARRIVING AIRCRAFT 

Successive arriving aircraft may be handed 
off with only radar separation if previously 
agreed to between facilities concerned nnd the 
following conditions are met: 

1. The receiving controller establishes com- 
munication ' with the first aircraft before the 
pilot of a second aircraft, cleared to or over 
the same fix, is instructed to change to the 
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receiving controller's frequency (unlese an air- 
port clearance limit is used)* i% 

2, Tiie pilot of the first aircraft establishes 
comnoxmication with the receiving controller be- 
fore it reaches the clearance limit fix« 

3, Tie receiving controller does not delay 
the first aircraft at a fix to or over which a 
second aircraft is cleared, 

Arriirtng aircraft may be vectored to inter- 
cept the final approach course of a precision 
approach. In such cases, the vectoring technique 
must allow fqr interception of the final approach 
course prior to reaching the point where inter- 
ception of the glide slope is normally made. 

.If it becomes necessary to vector an air- 
craft throu^ the final approach course of the 
approach the aircraft is executing^ the pilot 
should bet so Informed.^ This will clarify your 
actions with the pilot and avoid confusion since 
the pilot is anticipating a turn inbound on final 
approach course and is naturally concerned 
when such Instructions are not received as 
anticipated. 

' Prior to aircraft reaching the final approach 
gate, they .should be advised of their position 
from the final approach fix^ assigned a vector 
(if required) to intercept the final approach 
course, and issued an approach clearance ilnless 
a radar s^roach is to be executed. 

In the event that terrain or traffic precludes 
the unrestricted descent to the lowest published 
altitude (prior to final descent) as indicated in 
ibe approach procedure, controllers are required 
to refrain from isa}2ing i^roach clearance until 
the restriction has been fulfilled; or assign an 
altitude restriojtion with the clearance and specify 
when unrestricted descent can be accomplished. 
.^^ When appropriate, additional information rela- 
tive to the monitoring of the tower on the assigned 
frequency and reporting over the approach fix 
will also be issued prior to aircraft reaching 
the approach gate. ' 

4 

In the event that the aircraft will be provided 
a radar i^roaoh on a different frequency, this 
information should be provided prior to the air- 
craft passing the final approach fix. 

When aircraft will execute a visual i^roach 
after being positioned by radar over the final 
approach fix, they should be Instructed to contact 
the tower on the appropriate frequency whenever 
the fix. This information is to be transmitted 
to the pilot prior to the aircraft reaching the fix« 

An arriving aircraft may be descended to 
minim am vectoring altitude, vectored to the 



VFR traffic pattern, instead of the final approach 
course, and cleared for a visual approach if 
the follow^ conditions are met: 

1. The reported ceiling is at least 500 feet 
above the minimum vectoring altitude and the 
visibility is at least 3 miles. 

2. Radar separation must be provided from 
any preceding IFR aircraft until visual separa- 
tion can be provided. ' _ 

3. T!ie clearance for the visual approach is' 
issued after the pilot reports sighting the airport 
and the tower controller Is advised of the aircraft^s 
position where there is no preceding aircraft; 
or, when following a preceding aircraft, .the 
clearance is issued after the pilot reports slating 
the preceding aircraft, is instructed to follow it, 
and the tower controller is advised of the aircraft's 
position in the landing sequence. 

. Speed Adjustment 

To avoid excessive vectoring and provide for 
orderly radar handoffs, a radar controller may 
request arriving aircraft to adjust spaed. Tids 
procedure should not be applied jlb a substitute 
for good vectoring teohziique. Speed changes 
should not be requested of aircraft in the fol- 
lowing situations: 

, 1. Aircraft operating at FL 290 or above 
without the cpnsent of the pilot. 

2. Conducting a published penetration. 

3. After an alrcrajift has been cleared for 
approach. Hoivever, when subsequent circum- 
stances require additional spacing, a request 
for a speed adjustment would.be preferable to 
S-tums or a discontiniianoe of i^roach. 

All speed adjustment requests should be ex- 
pressed in terms of Imots, based on indicated 
airspeed, using 10-knot increments or multiples 
thereof. 

Consideration must . be given to maximum 
speeds authorized tjy FAR 91 in particular airspace 
to ensure that speed adjustment requests are 
within those limits. Requests requiring alternate 
decreases and increases should be avoided. 

For xnore information on speed adjustment 
minima and limitatlons« refer to the appropriate 
section of TATC Handbook 7110.8 (Series). 

ADDITIONAL SERVICES 

Several types of service available through 
the use of radar may be provided pilots, such 
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AB observed traffic information* Tlie^e service 8 
» should be provided to the extent possible, Ma»iy 
factors, such as controller workload, limitations 
of the radar, commanications congestion, etc*, 
may preclude providing these services, TJie 
controller iiimaelf mus t dete rmine if he is able 
to provide them • 

Traffic Information 

T}'affic information shoiild be issued to all 
IFR flights unless omission is requested by 
the pilot or the aircraft is operating in positive, 
controlled airspace* 

Traffic information issued to radar-identified 
aircraft must include the following items: 

!• Ai;imuth from the aircraft in terms of 
the 12-hour clock* 

2, Distance from the aircraft in miles* 

3, Direction in which the traffic is proceed- 
ing and/or relative movement of t^^affic, 

4, Type of aircraft and altitude if knowu.* 
Issue the assigned altitude, if kno'^, or the 
automatic altitude readout if available* 

EXAMPLE: TRAFFIC, THREE ^O'CLOCK, 
SEVEN MILES, WESTBOUND, DIVERGING, F- 
FOUR, FLIGHT LEVEL TWO FIVE ZERO. 

NOTE: Relative movement includes closing, 
converging, parallel same direction, opposite 
direction, diverging, overtaking, crossing left 
to right, or crossing right to left. 

Traffic information issued to aircraft that 
are not radar-identified must include the fol- 
lowing items: 

U Distance and direction with respect to afix« 

2. Direction in which the traffic is moving. 

3. Type of aircraft and altitude if known* 

EXAMPLE: TRAFFIC^ SIX MILES SOUTH 
OF SNARE VOa, NORTH BOUND, C ONE FORTY 
ONE, FLIGHT LEVEL TWO ONE ZERO. 

Radar separation is*^ provided between the 
aircraft receiving traffic informaticxi and the 
observed traffic only if thd pilot requests it, 
and the aircraft to be vectored Is within air- 
space for which the controller has Jxirisdiction* 

The pilot of a radar-identlfiad aircraft that 
reports he doss not see the traffic as reported 
should be advised when the observed traffic is 



no longer a f£ctor unless his aircraft is being 
vectored to provide separation from the traffic* 

Whenever a controller obseires a situation 
which, in his opinion, is likely to affect the 
safety of a radar-identified aircraft, an advisory 
should be issued to the pilot. 

When it becomes known that an aircraft not 
under radar control is at the same altitude and 
in the same general area as a radar-contrplled 
aircraft, the controller must take whatever action 
is considered necessary to separate the aircraft 
concerned* ^^^^^ 

Weather and Chaff Information 

Woather and chaff information, when appli- 
cable, should be issued by stating its position 
with respect to the aircraft or a fix, as is 
traffic information* A vector or alternate route 
to avoid such areas may be suggested as ap- 
propriate* 

B jcd Activity Information 

Advisory information on pilot^reported or 
radar-observed and pilot^verified bird activity 
should 'be' issued* The position, an^ if known, 
the si.ze or species of the birds andtheir course 
of flight and altitude must be included in ths 
advisory. 

Surveillance of Outer Fix Holding 

Radar surveiUanc^/^ outer fix holding pat- 
tern airspace areas shown on the radarscopa 
should be provided when aircraft are being held 
there* If a controller shcjald detect an aircraft 
straying outside the area, he snould asslM the 
pilot to return it to the assigned airspace* 

Tejrmlnal Rjidar Service 

T)ie FA A has established a national prog:^am 
for terminal radar facilities* The extent and 
complexity of the service provided is varied 
depending on the facility and whether or not a^ 
formal, approved program has been established 
for that facilihr* Tlxe variance is 'described in 
STAGES, i*e*, STACiK I, H, or 10. T^ds service 
is in addition to the ''Additional Radar Services'' 
previously described. 

sUge I service procedure is applicable to 
all approach control facilities utilizing radar 
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and includes the following radar controller ac-* 
tions when ftrrivlng VFR aircraft are handled 
by approach control. 

1. Wind and runway information is issued 
unless pilots indicate they already have received 
this information via the AXIS broadcast. 

2. T)'affiO information is issued on a work- 
load-permitting basi s • ^ 

3. The time or place at which the pilot is to 
contact the tower for further landing informa- 
tion is specified* 

4* Vectoring service is provided if the pilot 
requests, if the"^ controller suggests it and the 
pilot concurs, or if controller judgment deems 
it neceeBBxy^ for safety. 

5« V/hen initial contact is made with the 
tower, it may be suggested that the aircraft 
contact approach control for landing and traffic 
information. 

stage n service is only an)licfi}le atfacili-* 
ties^where a.formal, approved program has been 
established for this purpose. It is in addition 
to Stage r service ^and generally includes iden- 
tlficationt holding,' sequencing aircraft in the 
landing pattern including IFR traffic, vectors to 
landing patterns for more than one nmway, 
transfer of control procedure between the local 
controller and approach controller, missed ap- 
proach aircraft resequencing, and departure in- 
formation for VFR aircraft. 

Stage HI service is only applicable within a 
designated Terminal Radar Service Area (TRSA) 
where a program has been established for this 
purpose. It is in addition to Stagd n service 
and in essence is positive control of aircraft 
that operate within the TRSA. 

For detailed procedures concerning Stage n 
and, ni ^rvice, refer to the applicable section 
of TATC Handbook 7110.8 (Series). 



EMERGENCY RADAR PATTERNS 



Radar controllers must be on the alert for 
epiergenoy radar fU^t patterns executed by 
pilots who e^qperience two-way communicationB 

ae, and must render assistance to the extent 
t)le to any aircraft determined by this 
k1 to be e^qperiencing an emergency. If an 
emergency radar flight pattern is observed by 
a controller in a facility other than a center, 
the appropriate center must then be notified 
immediately. Tlie center is then responsible 
for coordinating action pertinent to the emer- 



The emargency radar flight patterns designed 
to alert radar systems are as follows: 

1. If the aircraft radip transmitter Is Inop- 
erative, but the receiver is operative, the aircraft 
ts flown in a triangular, pattern to the RIGH1\ 
The heading for each side of this pattern is 
followed for 2 minutes (1 minute for turbojet 
aircraft). After completion of at least two such 
patterns, the aircraft is returned to its original 
course. The pattern is then repeated at 20rminute 
intervals. In these circumstances, pilots ordi-* 
narily guard emergency radiofrequencies (121.5 
or 243.0 MHj'*). f " 

2. If the aircraft transmitter and receiver 
are both inoperative, the aircraft is flown in a 
triangular pattern to the LEFT n the same 
maimer as above. (See fig. 13-28.) ^ 

CARlflER AIR 'filAFFIC 
CO^ITROL CENTER (CATCC) 

It is anticipated that a CV NATOPs manual 
will be published in the near future and the 
procedures currently contained in the CV v/CV»S 
NATOPs manual will be incorporated in it. 
However, as an interim measure, the procedures 
contained in. the CVA/CVS NATOPs mwiual wtU 
remain current for the. parpo^ of this rate 
training manual. 

,Tf> obtain maximum efficiency from men 
and equipment,* carrier air operations must be 
precisely schedtded in every respect. CATCC 
is the scheduling and coordinating agency for all 
flights. T}ie Air Operations Officer is responsible 
for collecting adl required information and pre- 
paring the daily Air Plan. Normally the Air 
Plan will be distributed on the evening before 
the scheduled operations to allow personnel 
concerned to prepare for the next day's operations. 

Tlie Air Operations Officer is responsible 
to the Operations Officer for coordinatiori of all 
matters pertaining to flight operations, and for 
proper functioning of the CATCC. ,y 

Since CATCC covers a wide area of re- 
sponsibility, personnel must be properly indoc- 
trinated in all phases of carrier air operations. 
Rotation of personnel in various operating po- 
sitions is desirable, as personnel ability and 
qualifications allow, to provide individuals with 
a better understanding of the aspects involved. 
Additionally, the rotation may impress upon 
the AC the value of teamwork necessary within 
the CATCC. 
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Basically, CATCC can be broken down into 
two branches: Air Operations (Air Ops) and 
Carrier Controlled Approach (CCA)» 

AIR OPERATIONS 

The mission of. Air Operations i% to serve 
as a coordinating and scheduling center for the 
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Figure 13-28,— Emergency radar flight patterns. 



ship's flight operations and to furnish pertinent 
flight information to pilots concerned. 

The positions in Air Operations are as fol- 
lows: 

* 

1. Air Operations Officer, 

2, 'Xssistant Air Operations Officer, • 

3. Air Operations Supervisor, 

4, Section Leader. 

5. Radio Operator-Ship/Shore Communica- 
tions. « 

6. Land/Launch Recordkeeper, 

7, Status Board Keeper, 

8, Teletype Operator i 

. 9, Da ad Reckoning Tracer (DRT; Operator, 
10, Sound-Powered Telephone T:dker, ^ 

J ' ' 

Tjlie duties and responsibilities of Aix^era- 
tions. persoruiel assigned the operating positions 
below the section leader level are discussed 
here, ' * 

Radio Operator * 

The radio operator establishes and maintains 
radio commimications with shQre activities on 
Raspberry^ Air Dafense' Liaison, and intratypa 
fracr^encie^ as appliGable, H^*. ensures that the 
AIR OPS officer sees 'all messages received,- 
H3 also is Responsible for the following: ' 

1, Maintains a routine message log and the 
n^essage boards for the CATCC. 

2, Makes sure that all. messages are initialed 
and filed, 

Land/Laimch Recordkeeper 

The person in this position mans the 2JG 
sound powered, aircraft information circuit and 
uses it to 'relay information to pllot^s ready- 
rooms as a followup to the interior teletype. 
Ho also: 

1, Maintains the ship's aircraft launch and 
landing log, 

2, Ensures the accuracy of ailboraft calls, 
side numbers, and pilots' names^ on the status 
boards. 



Status tJoard Keeper 

The status board keeper uses a split'headset 
to man both the 2JG circuit and the land/launch 
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Irequendes. He tlso records pertinent Inform a«* 
tion relayed to hini on the status board including 
the fuel state of eaoh aircraft. 

, Teletype Operator 

This operator is in charge of the teletype 
transmitter for the CATCC. Receiver repeaters 
are located in pilotB* readyrooms to promtilgate 
information to pilots^ such as changes in flighty 
schedule* weather* 8];iip's intended movemoi 
etc. 

y DRT Opsrator 

The operator of the IDead Reckoning A*racer: 



1. Knows the location of mf.ps» clj(artSt and ^ 
publications used in CATCC/ 

^t. Provides bearing and distances i)f liearest 
l|ind and airfields to CCA, CIC» PrI-FJy, p^d 
status board keeper every half hour, and at other 
intervals as specified by . the Air Operations 
Offil^er. • ' ^ » 

3. Properly opiates, the, DRT and periodi*- 
cally checks the ship's indicated position with 
the ship's navigator. / 

4. Makes sure tixe navigation information on 
the status bo|urd is accurate. 

5. Koeps up^to-Kiate inform evtion on danger 
area^, operating areas^ firing areas, etc., on 
tb<e chart in use. 

6. Obtains path of intended movement {PIM> 
information from navigation personnel and checks 
its relation to flight advisory areas and other 
control areas.^ 

CCA , - , 

The contraction CCAaiTused i;k this instance 
is e3q)anded to include all those operatlug posir 
tions involved in the actual radar jK)ntrol of 
airborne aircraft^ under the Operaticms Officer ^s 
cogni£anoe except those being controlled the 
. Combat Information Center (CIC). 

In many instances some of these positions 
may be combined due to personnel shortages/ 
However, an ideal arrangement is as follows: 



1. One CC/^ Officeri^ 

2. One Assistant CCA Officer. 

3. One CCA Supervisor (normally a^PO). 
4« One Departure Controller. 

One Departure Status Board Keeper. 
6» One Marshal Controller. 



7. One Marshal Status Board Keeper. 

8. Two Approach Controllers. 

9. Two Final Contrq^rs. 

10. One CCA Approach Status^ Boaf d Keeper. ' 

11. Two Sound-Powered- Telephone Talkers^ 

^ Tiie duties and responsibilities of -some per- 
soniis}r1}9lDw-4bQ_suBfii3^^ assigned to 

are discussed in the following paragraphs. 

NOTE; For e^qplanation of unfamiliar jterms, 
refer to the list of definitio|is following this 
section. . ^ ' 

Departure Controller 

Primary responsibilit|^ for adherence to the. 
assigned depfuiture rests with the j)ilot; however, . 
advisory control is normally ekercised> with a 
shift to close control as required weather 
conditions, upon revest, or when the assigned 
departure is not being sadhered to. In addition, 
the departure controller is responi^ble ior t^ 
foUo\viBg:^ ^ 

1. Ensure that communications and positive^ ^ 
track aire established with all aircraft th§ , 
extent possible under existing electronic emis- 
sion contro} (EMCON) condition^ « ^ 

2. fieqiiest navaid checks as necessary. 

3. Maintain eidvlsory control 'erf departing^ 
point-torpoini fights until pilots shift to en 
route frequencies, and of other aircraft imtil V 
control is apcepted by CIC or another control- 
Ilia^, agency. 

4; Belore releasing aircraft to another con- 
txbUing agency, give each pilot (flight leader) 
any pertinent Information such as changes in 
compoisition of flightt changes in .PIM# or in 
mission. 

5. >^n transferrixig control to CIC, give. 
CIC the range and bearing of the aircraft being 
transferred, and ensure that CIC aoknowledges 
assumption^ of control. ^ v 

Departure Status Board Keeper 

T]ie Dsparture ..Status Board Keeper main- 
tains the iq;)propriite status board for the De- 
partoe Controller. 

Marshal ControUair 

Upon entering the carrier contri^ area, in- 
bound fli^^ts are normally turned over to the 
marshal controller for further clearance to the 
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marshal pattern. Tl^ marihal controller roust 
provide the Inbound flight with the following: 

1« Marshal instructions. 

2. Steer to marshal (if require^I 

3. Tj^pe of recovery. 

4. Ramp time. 

5. Altimeter setting and weather. 

6. E^cted final i)earing. 

The marshal conir oiler must also ensure that 
the follo\^ing informWtion has been provided each 
aircraft prior to comfnencing approach: 

1. Ejqpected approi _ 

2. Final control frequenc 

3. Type of approach. 
4*' Final bearing. 

6. Time obeclc; 

6. Other pertinent data such as changes in 
weather conditionSt altimeter setting, etc. 

To reduce frequency congestion, it^ms .of 
general interest may be tran^Itted to blockisT 
of aircraft rather than mal&e repetitious b^a4- 
casts to individual I&craft. ^> 

Approatch Controller ' ^ 

Tlie Approach Controller assumes control of 
'the inboimd aircraft from the Marshal Controller. 
Circuit discipline is essential baoause two con** 
troUexo and several aircrsft ix^ on eal^h fre-- 
^quency. Two Approach Controllers are formally 
"usedf each with a separate frequency tmA with a 
final controller being on the sam^sMCroquency. 
Each controller controls every other aircraft 
and passes control of each aircraft to the filial 
controUoji when the aircraft reaches i^roxi- 
joiately 6 miles inbound (4 miles ^hen usiiig 
SPN-*42). This procedure will vary when the 
radar equipment used provides a complete PAR 
approach; i.e.9 glidepath as well as azlmutht 
such as the SPN-42 and the SPN«3o. T^ds equip- 
ment will foe, discussed later in this chapter. 

In addition^ the Approach Controller is re** 
sponsible for the foUowlng:^.^. 

1. Monitoring the aircraft's letdown and pro~ 
viding asnivtanoe as necessary on TACAN ap» 
preaches.- ♦ 

2* Providing positive radar control during 
periods of TACAN failure. 

3* Maintaining the proper interval^twsen 
tdroiftit on all approaches^ 
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4. Controlling the fouled deck holding pat- 
tern as necessary to maintain proper separation. 

5. Ensuring that approach control informa- 
tion on tb^ approach' status board is current 
and correct. 

ii * 
Final Controller 

Tlie Final Controller assumes positive con- 
trol as soon as radar contact is establishedi 
normally at 6 miles from the ramp (4 miles on 
SPN-42). T^^re are normally two Final Coa- 
troUerSt each of whom will be on a frequeii^ 
with an Approach Controller. 

Bolter /Waveoff Controller 

T)ie type of final approach radar installed 
will determine control responsibility for the 
bolter/waveoff pattern (e.g.t tiiose aircraft whose 
previous approaches did nut result in an arrested 
landing. 

This operator directs aircraft around the 
bolter/waveoff pattern to a point astern of the 
ship» from which another landing attempt can be 
made. 

Close coordination is required with the ap- 
proach controller to ensure that aircraft ap- 
proaching from the bolter/waveoff pattern are 
positioned properly with respect to other arriv- 
ii&g aircraft. 

Approach Status Board Keeper 

Tlie Approach Status Board Keei^r monitors 
the abroach and final frequencies utilizing a 
split headset and ensures that the latest infor- 
mation is ^splayed on the approach status board. 

It is mandatory that personnel assigned duty 
as a status board keeper remember fiiat the 
CCA oflBcer and supervisor rely on the infer* 
mation displayed on the status boards tcf main- 
tain the delicate teamwork bCntnce ro^jured to 
make su^coasful efi^cient app^o'^n^s. Each q)- 
erator also relies. on the statuS^atd f or perti- 
nent Information required for nls . rei^ctive 
position. Current and correct status boards 
provide CCA supervisors with a comprehensive 
display of the entire recoveryitheret^y eliminating 
internqption of operator persox^el for progress 
reports. - 

Sound^Powered Telephone Talkers 

The XIJO Sound-Powered Telephone Talker 
is assigned-to provide {sx^^^ communications 
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to Pri-Fly and the LSO. T)ie 2JG Soiind-Powered 
Talephone TiUker is assigned to receive and 
transmit general aircraft information to and 
from other offices concemedt such as CIC* 

DEFENITIQNS OF CATCC TERMS 

ADVISORY CONTROL,— A form of aJbr con- 
trol in which the controlling agency monitors 
radar and radio contact witii aircraft imder its 
control and provides traffic advisories* Ti'afflc 
separation is the responsibility of the individual 
pilot, with the assistance provided by the caatrol 
agency. 

. AIR OPERATIONS. — That section of the Op- 
erations Department responsible for coordinating 
all matters pertaining to air operations including 
the proper functioning of the CATCC. 

APt^ROACH CONTROL.— A control station 
in CATCC responsible for cpntrolllng air traific 
from marshal until handoff to Primary Fly or 
the final controller. 

ACLS.— Automatic Carrier Landing System. 

L'DCKON.'— a verbal report from the finid 
controller when SPN-10/42 radar acquires 
the aircraft and commences tracking* Mode 
l/ll equlpp»3d aircraft should receive ACL 
READY/LOCKON discrete ligjit. 

ACLS WINDOW.— an^, area in space (nor- 
mally 3.5 to 5 miles from touchdown point) 
in which aircraft is acquired by radar for 
ACLS control. 

COMMAND CONTROL.— acknowledgment 
* that aircraft being controlled by data link 
signals. 

COUPLED.— aircraft automatic flight coa- 
Irol system engaged and linlced to da t a lin k 
commands. 

DATA LINK ADDRESS.— discrete identifi- 
cation assigned to data link equipped air- 
craft. 

DATA LINK EQUIPMENT.— automatic 
transmission device capable of very high 
data rate« 

DLM.— data link monitor for use in vi»^ 
ually observing data ?)eing sent to aircraft 
under ACLS control. 



MODE I APPROACH, - fully automaticap- 
. proach to touchdown. 

MODE lA APPROACH* -a*itomatlc to 200 
feet — mile minimuma with manual 
• takeover to touchdown. 

MODE n APPRqpkCJj^— manual approach 
using ILS (crossed needles) instrument 
presentation. 

MODE ffl APPROACH. -CCA PAR talk- 
down approach; no special aircraft con- 
^guration required. 

NEEDLES. — acknowiedgem ent that ILS 
needles in aircrfift responding to data 
link'^lgnals. 

TEN SECOND DISCRETE LIGHT.— illu- 
minates approximately 10 seconds prior 
to touchdown, indicating Deck Motion Com- 
pensation (DMC) is being transmitted from 
Mode I certified ships. 'Dlmnlnates ap- 
proximately 10 seconds prior to reaching 
minimum s on ships certified only for 
■ModelA/^. < 

UNCOUPLING. — aircraft belngdisengaged 
from data link com/nands. - 

UNIVERSAL TEST MESSAGE (UTM).— 
utilized to ensure proper operation of air** 
craft data link equipment. 

% * ► 
^ BASE RECOVERY COURSE {BBC).-Tbe, 
ship's magnetic lieading during flight operations. 

Note 

BRC shoald always be. used when "giving 
heading to aircraft dujcing flight opera- 
tions vice using any other terminology. 

BINGO.— An order to an aircraft to proceed 
immediately to a divert field. B&arlng» distance 
and destination will be provided. 

BOLTER/WAVEOFF CONTjaOL.— A control 
station in CATCC responsible for all CCA bolter/ 
waveoff traffic. The Bolter/Wa^ipoff tfontroller 
will vector assigned traffic imde^^ close control 
until responsibility is assumed by another con- 
trol station. 

CARIttER AIR TRAFFIC CONTROL CENTER 
(CATCC).— The centralized agency responsijble 
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for the status keeping of all carrier air operations 
and control of all airborne aircraft under the 
Operations Officer's cognizance except ^se 
being controlled by CIC. ^ 

CARRIER CONTROL AREA,— A circular air- 
space with a radius of 50 mUeB for CVAs'and 
25 noiies for CVSs around the ship, which extends 
upward fron) the surface to unlimiied altitude 
and is under the cognizance of CATCC,' ^ 

CARRIE K CONTROL ZONE, — The airspace 
within a circular limit defined by 5 miles hori- 
zontal radius from the carrier, extending upward 
from the surface to and including 2500 feet unless 
otheriA'iso designated for special operations, and 
i^s vmder the cognizance of the Air Officer during 
VFR conditions. 

CARRIER TERMINAL INFORMATION SERV- 
' iC ES (CTIS) . — A preirrecorded broadcast on radio 
beacon frequency. It provides advance infor?r.ation 
to arriving and departing pilct« concerning opera- 
tional, meteorological, and* other pertinent data. 
This inforniation is updated as required, and 
successive broadcasts are identified by alpha- 
betical 8uffix« 

CCA.-rCarrier Controlled Approach. 

CENTER, — A collective radio call prefixed by 
a ship's code name which is used in the same 
manner as the shore-ba^d counterpart. 



DEPARTURE CONTROL. — A control station 
in CATCC responsible for the orderly flow of 
assigned departing traffic. 

EMERGENCY EXPECTED APPROACH TIME 
(EEAT). — The future time, assigned prior to 
laimch, at which an aircraft is cleared to depart 
inboxmd or penetrate from a pro-assigned fix 
imdor lost communication conditions. 

EMERGENCY MARSHAL.— A marshal estab- 
lished by CATCC and given to each pilot .prior 
to launch with an altitude and an. EEAT. The 
emergency marshal radial shall have a minimum 
of 30 degrees separation from the primary 
marshal. 

EXPECTED APPROACH TIME (EAT). — The 
future tLiie at which an airoraft is cleared to 
depart inbo&nd or peneirate from a pre-assigned 
fix Aircraft depart and corsnjence approach at 
assigned tims if no further instructions are 
received. 

FINAL BEARING. — The magnetic bearing as- 
signed by CATCC for final approach* It is an 
extension of tiie landing area centerline. 

FINAL CONTROL.— A control station in 
CATCC responsible for controlling traffic in 
instrument conditions from acquisition until pilot 
reports "Meat ball' or reaches approach mini- 
mums. ^ 



CHARLIE. -Signal for aircraft i»ndaboard FLIGHT LEVEL. -Density altitude expressed 

the ship. A nunr.Ler suffix indicates time delay in hundreds of feet determined by setting 29.92 

before landing. ^ in the aircraft pressure altimeter, i.e., FL 230 

equals 23,000 feet density altitude. 

CLARA.— A pilot transmission meaning he 

does not have the meat baU in sight. HELICOPTEH /JRSPACE.— liiat airspace 

\ extentling from the surface to 400 feet between 

CLOSE CONTROL. — A form of air traffic the 030 degree and 13§. degree relative bearing 

control in . which the controlling^ agency has and extending out to 5 x^lles. 

radar and radio contact with the aircraft being r 

controlled and (1), published approach or de- HERO. — Hazards to electroma^ietic radiation 

parture procedures are complied wltii or (2); to ordnance, 
where specific assignments regarding heading and 

altitude are issued by the controller. While INBOUND BEARING.- The magnetic heading 
altitude separation is provided by pilots main- assigned by CATCC to pilots descending directly 
taining assigned altitude, lateral and time sepa- to the carrier. It may be, but is not necessarily 
ration is the responsibility of the Air Controller*^ the final bearing. 
Speed changes .may be directed, by the Air Con- 
troller. INBdUKD HEADING. — Tlie magnetic heading 

assigned by CATCC that will ensure interception 

DELTA.— Hold and ^conserve fuel at altitude of the final bearing at a specifio distance from ^ 

and position indicated. the carrier. 

a - ^ .311 
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KILO REPdRT.— -A pilot coded report indi- 
cj^f^ aircraft mission readiness. 

MARSHAL. -:^A bearing, dtetance, and alti- 
tude fix designated by CATCC from which pilots 
will orient holding and from which initial ap- 
proach will commence'. 

MARSHAL CONTROL.— A control station in 
CATCC . responsible for the orderly flow of 
inbound traffic. 

MEAT BALL. — A pilot report indicating that 

the visual landing Edd is in sight, 

. ^ 

MO:>?ITOa CONTROL.— Tlie monitoring of 
radar and radio channels for emergency trans- 
missions; 

NON-PRECISION APPROApH. — Radar , con- 
trolled approach or an approach flown by reference 
to na^gation aids in which glide slope informa- 
tion is not available. 

PLATFORM. — A point at 5000 feet altitude in 
the. approach pattern at which all jet and turboprop 
aircraft will decrease their rate of descent to not 
more tiian 2000 feet per minute, continuing let- 
down tp thb ten mile gate. 

PRECISION APPROACH.— An approach in 
which range, azimuth, and glide slope information 
are provided the pilot. 

RAMP TIME (READY DECK). — Anticipated 
time specified by pi'i-fly that the deck will be 
ready to recover aircraft and the first aircraft 
of a Case in recovery is expected to be at the 
ramp. 

SIGNAL DELTA. — Tiie Signal indicating a 
^delay in landlf^. 

SIX MILE GATE.— A check point in a CCA 
located dn the final bearing 6 miles from the 
carrier through which all jet and turboprop air- 
craft will pass in level flight at an altitude of 
1200 feet in landing configuration^ Propeller 
aircraft >^11 pitss throug^^ the 6 mile gate at 
1200. feet and 140 knots and normally commence 
transition to the landing configuration. 

TEN MILE GATE.— A check point in a CCA, 
normally located on the final bearing 10 tniles 
. from the carrier. All Jet and turboprop aircraft 
win pass throi;^ the 10 mile gate in level flight 



at. an altitude of 1200 feet, 250 KIAS, and will 
normally commence transition t<i the^ landing 
configuration. 4 

THREE MILE GA.TE. — A check point in a 
CCA on the final bearing 3 miles from the 
carrier throu^ which all propeller aircraft and 
helicopters will pass in a landing configuration. 

• ZIP-LIP. — A condition that may be pre scribed 
for flight operations during daylight VFR con- 
ditions under which positive communications' 
control is waived and radio transmissions be- 
tween aircraft, and between pilots and control 

~agenciesr~i3'e~~te 

• for safety of flight. 

LPH PROCEDURES. 

Because of the numerous similarities be- 
tween CVA/CVS and LPH procedures, we will 
only discuss the major differences between op- 
erations. , 

Glossary of Terms 

The following terms are in addition to those 
discussed in DEFINITIONS OF CATCC TDRMS: 

^ - 1. Air Operations Control Center (AOCC). 
Tlds is^the centralized agency, responsible for 
the status k^ing of all LPH Air Gyrations, 
and the control of all airborne aircraft as- 

^^gned to them. 

2. Control Area. A 10-mile radius of air- 
space around the ship extending from the surface 

, to^ the" upper limit, which is assigned, and is 
under the cognizance of AOCC. 

3. Control Zone. A 5-mile radius of air- 
space around the ship, extending from the sur- 
face to and including 2,000 feet/sunless otherwise 
specified for special operations. Under visual 
flight rules the air officer shall exercise con- 
trol of all aircraft. 

4. Three mile gate. A check point in a 
carrier controlled approach, located 3 miles 
from the ship, on the final bearing, in whidh 
all helicopters will pass in a landing configu- 
ration. 

Departure Procedures 

The primary responsibility for adherence to 
assigned departure insttnictions rests with the 
pilot; however, advisory control shall normally 
be exercised with a shift to close control as 
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required by weather conditions, upon request, 
ox when the, assigned departure instructions 
are not being ^ered to. 

During VFR weather conditions, helicopters 
shall clear the control .zone at' an altitude of 
200 feet or less, or as directed by Pri-Fly, 
and will not cross within one mile of the ship's 
bow or stern without clearance from Prl-Fly, 

During IFR conditions, helicopters shall climb 
straight ahead to 300 feet and intercept the 
three-mile arc, then fly the three-mile arc 
imtil intercepting the assigned departure radial. 
Departure interval ,^hall not be less than one 
minute^ — . 

Arrival Procedures 



CCA EQUIPMENT 

Models of radar ^/uipment will vary some- 
what from ship toTship; however, two basic 
types of radar are common— air search and 
precision. In addition, automatic systems are 
also in use; their function and operating char- 
acteristics will be described in this section, 

SEARCH RADAR 

Generally speaking, most carriers have a 
variety of air search radars on board; although 
the majority of these are better suited for the 
^ir-control fuiiotloxiB of the yblp^BXICT^om^enof 
these radars are readily ad85)table for us^ in 
CCA. . 



On entering the LPH control area,- inbound 
flights shall report to AOCC for clearance into 
the control zone. At 5 miles or as directed, the 
flight win be transferred to Pri-Fly control for 
approach and landing instructions. 

, If, due fo low ceiling and visibility, mar- 
shaling becomes neqessary, helicopters shall 
be marshaled on the lSO--degree radial, relative 
10 the base recovery course, at a distance of 
5 miles. Shpuld a secondary marshal become 
necessary, marshal on the 270-degree radial 
relative to the base recovery course at a dis- 
tance of 5 miles. The marshal pattern shall 
be a right-hand racetrack pattern, holding he?^ 
tween 5 and 7 miles. Helicopters' holdijig in 
the marshal pattern shall be separated verti- 
cally by 500 feet. 

Helicopters letting down from marshal shall 
fly at an indicated airspeed as specified in the 
aircraft NATOPs Flight Manual. The rate of 
descent shall be 500 feet per rbinute from 
marshal to an altitude of 500 feet. Helicopters 
shall pass through the 3<»mile gate at 500 feet 
in a landing configuration. For a precision 
approach, maintain 500 feet until interception 
of the glidepath; and for a nonprecision approach, 
descend to and maintain 360 feet until sighting 
the ship. 

NOTE: For a detailed fitudy of CATCC pro- 
cedure, ACa should refer' to the latest edition 
of the CVA/C VS NATOPs MANUAL. 

Procedures applf cable to the control of air- 
craft (helicopters) aboard Amphibious Assault 
Ships (LPH) are contained in the LPH NATOPS 
MANUAL. 




SPS-30 

The SPS-30 is a combination air search and 
height-finiJSr radar. ^TJiis equipment is normally 
used by CIC for air intercept work, but the air 
search portion can be selected by CCA and 
displayed on radar repeaters in the control 
room. 

*» 

Tie SPS-30 possesses a maximum range of 
240 miles with a low minimum usable range. 
IFF is also available, 

r 

SPS-43 

T)ie SPS-43 is a good air search radar which 
has many desirable features. It provides good 
targeWlefinition and excellent range accuracy; 
maximiuD range is 240 miles, with a minimum 
usable range of approximately 482 yards. IFF 
is also available. 

SPN-6 

TJds radar equipment was designed specifi- 
cally for CCA; it is used for the i^)proach and 
bolter/waveoff phases of a CCA recovery, in- 
cluding backup control for final in the event of 
precision radar failure. 

Maximum range is 90 miles with the mini- 
mxim usable range being 300 yards. Antenna 
rotation speeds of 15 and 30 rpm are available; 
the faster rotation speed is desired for close-in 
control. Operating controls are located in the 
CCA control room, which allows tuning of the 
receiver, antenna lEhgle adjustments, and other 
required adjustments to be made locally. 
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SPN-43 

TJi8 SPlS-43 is a modification of the SPN-6 
air search radar; the mtxliDiin) usable range is 
50 miles, using an antenna similar to the CPN-4 
GCA antenna wiilch provides improved target 
definition. ; 

This equipment has IFF c^ability and also 
displays a ship's heading marker (strobe) on 
the radarscope to automatically ^dicate any 
changes in the ship's course. 

It should be noted that when the SPN-6, 
SPK<«43, or .other air search radar is used in lieu 
of a precision radar for final control, a step- 
down method of descent for aircraft is utilized. 

PRECISION RADAR 

While controlling a CCA approach, it is the 
responsibility of the CCA ^al controller to 
position each aircraft on finams.n^^ as^ pos- 
sible to the 'centerUne of the carrlei:^ angle d3ck 
by giving right or left corrections. The final 
controller should have the aircraft on the course- 
line and holding a good heading prior, to reaching 
a point 1 1/2 miles from the carrier. 

Large azimuth corrections, to get* back to 
the oncourse, should be avoided in .the final 
stages of the approach. Carrier approaches are 
a critical phase of aircraft operation, and erratic 
maneuvers at slow speeds usually prove inef- 
fectii^J; if not disastrous. 

Tlie secret of a smoothly controlled approach 
is to assign large heading clianges, as required, 
while the aircraft is at. least 3 miles or more 
from the ship. If this technique is used, only 
0mall corrections should be needed when the 
aircraft gsts closer. . 

When the pilot has tho meatball in si^t and 
is prepared to complete the approach visually, 
be will transrfytt MEATBALL. TLie controUey 
ceases transmission, and the pilot then adjusts 
his descent to put the meatball in line with the 
datum li^te and makes any aecessary azimuth 
cQrreotlons. The pilot continues to visually fly 
the meatball to an arrested landing. 

The most versatile CCA precision radar in 
service today is the SFN-SS^ this equipment is 
comparable to the quad radar FPN-^Se discussed 
earlier in this chapter. Figure 13^^29 illustralbs 
the radar indicator utilized with the SPN-36 
equipment. Two indicators of this type are 
installed. in .the. CCA control room — one being 
the M.\STER indioatdr and the other the SLAVE 
indicator. An Important feature of the SPN'-SS 



is the controller's c^ability to select simulr^ 
taneous ^sdan, ^ that is, one indicator displays 
precision while the other displays surveillance." 

With a stabilization system as an integral 
part of the equipment, any pitching or rolling 
of the ship is compensated for, thus maintain- 
ing a constant glide slope. 

The azimuth portion provides two choices of 
scan; normal (30 degrees) and 60^ AZ, In the 
normal position the azimutii sweep scans 25 
degrees to the portside and 5 degrees to the 
starboard side of the ship as viewed by the 
pilot. This sweep is more desirable as it allows 
the controller to see aircraft turning to final 
from tlie downwind position during a bolter/ 
waveoff pattern. 

Wh^n the 60* AZ scan is selected, the addi- 
tional 30 degrees of azimuth coverage is to the ^ 
atarboard side of the ship, requiring twice the * 
length of time to complete ttJs coverage. There- 
fore, this position of operation is the lekst 
desirable. 

AUTOMATIC CARRIER 
L.\>IDING cYSTElvI (ACLS) 

The ACLS is a combination of several sys^ 
tems developed independently, each of which * 
performs a significant function in the complexity 
of , automatic landings. The ACtS consists of 
precision , tracking radar, coupled to a computer 
data link to provide continuous information to 
the aircraft, and independent beam scaiming 
transmitters which provide the pilot with a 
monitoring capability and a backup approach 
system. 

AN/SPN-10 

The AN/SPN-10 was the first radar system 
developed to provide the carrier landing capability 
described in the preceding paragraph. Since its 
development, system reliability has continuously 
improved through t^«ting and newly acquired 
technology. latest improvement concerns 
the conversion of the AN/SPN-10 to a digital 
system using *solid state radar. This converted 
system baa been designated the AN/SPN-42. 

A14/SPN-42 

In addittotA* to preoision tracking radar, the 
AN/SPN-42 consists of the necessary electronic 
equipment to provide a completely automatic 
landing oapadjility. When an aircraft is approaching 
a carrier, the preoision tracking radar monitors 
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Figure 13-29.— SPN-35 radar Indicator. 
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the aircraft's progress and feeds position Infor- 
mation to a computer. There the aircraft's 
poiitlon Is measiired In relation to a preselected 
approach path. The computer determines what 
corrections are necessary to maneuver the air-* 
craft to the desired path and transmits this In- 
formation to the aircraft by radio. Equipment 
In the aircraft feeds the commands through an 
autopilot to the aircraft's conirol surfaces and 
throttle^ -and the^ alrcndl reacts accordingly, 
(See fig. 13-30,)" r.ils same information, in 
addition to intelligence concerning the distance 
from the ship to the aircraft, is also fed to 
the CCA operator's console. 

An example of the op-arator's console Is shown 
in figure 13-^31, The information may also be 
presented on an ILS-type instrument display for 
the piloi as a visual presentation of error infor- 
mation and corrections ta be made, TIius,^ three 
jncdce of operation are available for landing 
approaches— (1) fully automatic, (2) manual ap- 
proach similar ta^it conventional ILS^type ap- 
proach, and <3) conventional CCA approach in 
which the aircraft is talked down by the coni 
troller, ^ 

AN/SPx^-41 

Tlie need for the pilot to monitor his progress 
during a fully automatic approach was recognized 
early in the development of ACLS, To provide 
the pilot with this capability, the AN/SPN-41 was 
developed. This is a completely independent 
guidance system which* in addlUuu Lo pro^^dlng 



a means for monitoring, affords the pilot another 
method of making an instrument approach to 
the ship. In this system, shipboard transmitters 
scan coded microwave signals aligned on the 
desired approach path. On the aircraft's Instru- 
ment panel, the inCormation from this system is 
displayed on an ILS-type instrument. This is 
illustrated In figure 13-32, The AN/SPN-41 
provides guidance information In oAoess of 20 
miles. This type of approach requires the pilot 
to transfer to a visual landing aid, such as the 
Fresnel lens system, prior to touchdown as 
would mode 2 or 3 approaches using the AN/ 
SPN-42. 

With both the AN/SPN-41 md~A"N/ 
installed in aircraft and ships, the SPN-41 
serves as a feeder and monitor system for the 
ACLS, Tlie SPN-41 furnishes the pilot with 
information on the same ILS-type instrument 
as does the SPN-42 for a mode 2 operation. 
Since modes 1 and 2 may be lost or the data 
link system could possibly fail in 'the SPN-42 
system, tlie SPN-41 provides backup for con- 
tinuation of a mode 2 type of approach should 
an equipment failure occtir while an aircraft 
is on an tgpproach. 

Of course, the ever-present CCA controller 
monitors the entire system on the operator's 
console and Is always there to transition to a 
mode 3 or conventional talkdown approach when 
necessary or desired. 

Ancillary Equipment 

Ancillary equipment that is normally located 
in the CCA control room includes the following: 
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Figure 13-30,— ACLS niethod of operation, 
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Figure 13-31.— ACLS operator's console. 
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!• Communioations oor^ soles— models of 
equipment will vary but their function is equiva- 
lent to those consoles dificussed in chapter 5. 

2«; Direction finding equipment (URI>4), 
, 3. Oyro repeater-— indUlcates ship's true' 
cbur0e« 

4, Deck condition lights —indicate ready or 
fouled deck, 

5, SFN«»12 radar— indicates airspeed of air«» 
crafi on final» either true or cloaingy as selected 
by CCA or the LSp. 

6, Pilot Landing Aid Television (PLAT),^ re- 
ceiver, 

NOTE: This equipment is discussed later in 
this chi^ter. 



7. Vertical edge lighted status boards — their 
purpose was outlined under the duties of the 
status board keepers. 



OPTICAL LANDING SYSTEMS 

PRESNEL LENS 
' LANDING SYSTipM 

The purpose of the lens system is to provide 
the pilot with a visual Indication of his relative 
position with respect to a pi'Asoribed glide slope. 
This' glide slppe^ as determined by the lens 
settings^ is designed to bring the aircraft down 
to the deoky within the or oss-^deok pendant pattern^ 
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with & safe arresting hook clearance above the 
stem ramp of the carrier. Figure 13-33 illu- 
strates'the Fxesnel lens unit, 

A yellow bar of light Is displayed over the 
full width of the lens box* Tlie lens box may be 
considered a window through which the pilot 
views the bar of iigjit, Tlve bi^ of light appears 
as though It were located approximately ISO 
feet b^ond the window. When viewed from 
anywhere on the prescribed glide slope, this 
bar of light (meatball) will appear In line with 
the green datum lights, Tlie meatball wUl rise 
above the datum U^ts as the pilot rises above 
the glide slope, eventually sliding off the top of 
the lens box when tbB pilot Is more than three- 
fourth of a degree above the gUde slope. The 
same holds true as the pilot drops below the 
glide slope. The meatball will drop below the 
datum lights and finally slide off the bottom of 
the lens boXb To sum up, when the meatball Is 
hl{^ (above the datum U^ts), the pilot Is above 
the glide slope. When It Is low the pilot Is below 
the glide slope. In either case, the object Is 
to line up the meatball with the datum lights. 



great distances from the lens unit. It Is 
difficult to distinguish the relative position of 
the meatball with respect to the datum lights, 
because the meatball can be distinguished before 
the green datum lights become visible. Pilots 
are therefore provided with a warning of Idw 
meatball by Installing a REJ lens In the bottom 
cell of the lens box, 'Dtus, regardless of distance, 
when the meatball Is RED Instead of YELLOW, 
a pilot will know he Is too low. 

PILOT LANDING AID 
TELEVISION (PLAT^ SYSTEM 

PLAT ts a completely Integrated system of 
electronic picture and sound recording designed 
to monitor and simultaneously record aircraft 
landing operations from approach throuj^ final 
touchdown, under both day and nlg^t conditions, 
and to Immediately play back the recording for 
postfllg^t analysis and evaluation. 

Tie PLAT i^stem consists of four television 
cameras. Two unmanned centerllne cameras 
(one regular, one emergency),' stabilized to the 
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Figure 13-33.— Freenel lens unit. 
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ship's optical landing syatezn^ pick up and follow 
aircraft throu^ iXntl approach and landing. 
Aircraft attitude and glide slope are displayed 
< on picture monitors in combination with the 
ou^t of a special effects camera focused on 
a data board carrying time, date, wind velocity, and . 
aircraft landing, speed. During the lanuch and 
^ the recovery, and after touchdown, the aircraft 
^can be monitored by a fourth (manned) camera 
''on the ship's island structure as it passes over 
the centerline cameras and the information is 
again displayed with the ou^ut of the data board 
camera* The entire operation is recorded on 
video tape at the same time it is monitored by 
the television cameras^ 

V 

Television receivers are located at various 
places throughout the ship. Tiiere is a receiver 
in each pilot'^ readyroom, in air operations, in 
tha CCA control room, and on the bridge. . 

In addition to the benefits afforded in the 
plater study of a pllot^s landing techniguVrt^LAT 
is also helpful as a ^viewing ai^ forr-pdrsormel 
<alr operations and CC>V)^that RreviQusly were 
tmable to view the fju^t ^ck jactivlfy. It re- 
duces somewhat the sound-powei^ed phone con* 
versatlon. Ill the past, certain Information had 
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to be collected over the phone circuiti^ that can 
now be seen on the television receiver. 



SAFETY PRECAUTIONS , 

ACS in the performance of the majority of . 
the duties of their rating, are operating electric 
or electronic equipment. They may also be 
called upon to assist mainten anoo ' per -sonnel^ 
with that portion of preventive maintenance which 
requires the equipment to be keptfree of potential 
problem-causing dust and dir,t. There are many 
dangers to personnel who operate and maintain 
electronic equipment. Among the possible dan- 
gers in the Air Controlman's work ar^ high 
voltages, breakage of cathode-ray tubes,' vola- 
tile Uquids* electrical fires, and noxious gases. 
Because of these dangers the Air Controlman 
should regard the formation of safe and intelli- 
gent work habits as being equally as important 
as development of the technical knowledges and 
skills of the Air Controlman rating. 

GENERAL SAFETY PRECAUT/ONS 

Because of th^ possibility of injury to per- 
sonnel, the dangefr of fire, and possible damage 
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to xnaterialy all repair and maintenance work 
on both elettronic andelectrical equipment should 
be i)erfonx)ed only by duly authorized and as* 
si^ed persons. 

When any electronic equipment is overhauled 
or w&rked on, and there is danger of personnel 
coming into contact with it, always tag the 
equipment to show that work is being performed. 
After the work has been completedt the tt^g 
should be removed by the same person who 
placed it on the equipment. 

Safety devices such as interlocks, overload 
relays, and fuses should never be altered or 
disconnected except for replacement. Fuses 
-should^lDe~reffiovea"a£a^epr£^^ 
circuit has been completely deenergized. When 
a fuse^ blo\ys, it should be replaced with a fuse 
of' .the Isame current rating. When possible, the 
circuit should be carefully checked by mainte- 
nance personnel 'before making any replacement 
since the bumed-*out fuse is often the result of 
a faulty circuit. 

High Volt£^, Precautions 

Personnel should never work alone near high 
voltage equipment. Tools and equipment containing 
metal parts, such as brushes and brooms, should ^ 
not be used in any area within 4 feetofhig!h 
voltage circuits or any electric wiylng having 
eicpoBed surfaces. The handle s of all metal 
tools, such as pliers and cutters, should' be 
covez*ed with rubber insulating tape, (The use 
of plastic or cambric sleeving or of friction 
tape alone for this purpose is prohibited.) 

Before a worker touches a capacitor which 
is connected to a deenergized circuit, or which 
is disconnected entirely, her should shortF*circuit 
the terminals to make sure that the capacitor 
is completely discharged, Orounded shorting 
prods should be permanently attached to work- 
benches where radar equipment and other types 
of electronic devices are regi^arly serviced,. 

Do not work on any type of electrical appa- 
ratus with wet hands or while wearing wet 
clothing, and do not wear loose^lotliing,-The 
use of thineoled shoes with metal plates or 
hob^nails is prohibited. Safety shoes with non- 
.conducting ^les should be wornMf available. 
Flammable articles, such as celluloid cap visors, 
should not be worn. 

When working on electronic or electrical 
equipment, personnel should first remove all . 
rings, wristwatches, bracelets, an^ similar metal 
Items* Care should be taken that the clothing 



does not contain expoBod zippers, metal but- 
tons, or any type of nnetal fastener. 

Warning signs and suitable guards should be 
provided to prevent parsonnel from coming into 
accidental contact with ^gh voltages, 

Ti'ansmitter adjustments should not be made 
while the equipment is energized unless the 
adjustments can be accomplished from the front 
control panel. Similar precautions should be 
taker; with oscilloscc^e circuity, which employ 
voltages corresponding, to ,1^ose used in trans- 
mitting equipment. 

Energized-Circuits 

Insofar as is practicable, repair work on 
energized circuits should not be undertaken, 
Wien repairs on energized operating^equipment 
must be made because of emergency conditions, 
or when such repairs are considered to be 
essential, the work should b^ done <pnly by 
e^jperience^d personpel. E^/ary known safety pre- 
caution should be carefully observed. Ample 
light for good illim)Jnation should be provided; 
and the worker should be insulated from the 
ground with some" suita)j]le nonconducting mate- 
rial such as several^yers of dry^ canvas, dry 
wood, or a rubber mat of approved construction. 
The worker should, if possible, use only one 
hand In accomplisldng the necessary repairs. 
Helpers should be stationed near the main power 
source or circuit breaker so that the equi]}ment 
can be deenergized immediately in case of 
emergency, A man qualified in first aid for 
electrical shocks should stand by during the 
entire period of the repair. 

VolatUe Liquids 

Volatile liquids such as insulating varnish^ 
lacquer, turpentine, and kerosene are dangerous 
when used near electronic equipment wliich is 
operating, because of igniting the fumes by 
sparks. When these^ liquids are used in com- 
partments coptaining .nonoperating equipment, 
be .^gure ^that there is sufficient ventilation to 
avoid an accumulation of fumes and that all 
fmnes are cleared before the equipment is 
energized. 

Alcohol should never be used for cleaning in 
iQcatlons where a spark is possible. Neitiher 
should carbon tetrachlojide be employed as a 
cleaning agent. Unlike alcohol, the use of carbon 
tetrachloride does not create a fire hazard; 
however, it is dangerous because cf the injurious 
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effects of breathing its vapor. The careless 
use of carbon tetrachloride may result in head- 
achOi dizziness, and nausea. . If a sufficient 
amouut of tMse fumes are breathed (as might 
happen in poorly ventilated compartments), the 
effect will be loss of consciousness or even 
death. For these reasons, the use of carbon 
tetrachloride as a solvent or cleaner has been 
specifically prohibited in Kev> niaintenance op- 
erations. When cleaning ejectrical or electronic 
equipments or parts, always use the new ap- / 
proved cleaning agent trichlorethylene. 

Electrical Fires • 

In case of electrical fire, the iplloWing steps 
should be taken: 

1. Deenergize the circuit. 

2. Call the Fire Department. 

3. ^Control or extinguish the ftte, using the 
'correct type of fire extiy(fuisher, if at' all pos- 
sible. . 

4. Report the fire to the appropriate authority. 

For combating electrical fi^^es, use a COfe 
(carbon dioxide) fire extinguisher and direct 
it toward the base of the flame. Carbon tetra- 
chloride iihotild never be used for fighting fires 
since it changes to phosgene (a deadly gas) 
upon contact with hot metal. Even in open air 
this gas creates a hazardouo condition. T^he 
application of water to electrical fires is also 
dangerous; and foam type fire extinguishers 
should not be used since the foam is electrically 
conductive. In case of cable fires in v^ch the 
inner layers of insulations, or insulatiCHi cov- 
ered by armor, are burnii^, the only positive 
method of preventing the , fire from running the 
length of the cable is to cut the cable and c^p- 
arate the two ends. 

Precautions in Handling 
C athode-Ray Ti^be s 

The trend toward the use of large cathode- 
ray tubes has Increased the dangers of implo- 
sions, or collapse* of the glass tube, as a result 
of atinospheric pres0ui;e. The tubes are not 
dangerous if properly handled; but If they are 
struck, dr^opped. Or handled carelessly in any 
waVf they caii very well become an ihstrument 
of severe injury or death. 



The following precautions 
for the protection of personnel; 



should be taken 



1. Wear goggles to protect the eyes from 
flying glass particles which result from implo- 
sion due to fracture of the envelope. TJie goggle^ 
should be of the type which provide side and 
front" protection and .ivlilchi -have „clear_.lens^s^ 
that' can stantj a'rigid impact test. 

2. Wear suitable gloves to protect the- hands. 

3. Be sure that no part of the body is Ji- 
rectly e:q}Osed to possible glass splinters caused 
by implosion. Also remember that the coating 
on some tubes is poisonous if absorl)ed into? 
the /Dloodstrearo , ' 

, 4. Tjike care of the tube by not exposing it 
to p9ssible damage. W>.9n a new tube is needed, 
l*emove it from the packing^box with caution, 
taking care not to strike^ or scratch the envelope. 
Insert the tube into the equipment socket cau- 
tiously, using only moderate pressure. Do not 
jiggle the tube. Use these same precautions when 
removing the tube from the equipment. 

WJien the tube must be set down, it is im- 
portant that the faCie be placed on a clean, soft 
padding. Do not stand directiy in front cf the 
face, because accideijtal implosion may cause it 
t^be prppelled^^ directiy forward with a ve- 
locity sufficient to cause severe injury. 

TRf-JATMENT FOR ^ 
ELECTRICAL SHOCK 

Tli3 greatest hazard around >^ctD{cal and 
electronic equipme.nt is the dan^r ohslectrical 
jjhock. Some very iihportant things to remember 
wLoa treating a victim for electrical shock are 
as follows: ' ^ • 




circuit or release the 
Use caution, or you too 



1. Deenergize the 
victim from contact, 
may become a victim. 

2. Begin artlficlalrespirationJMMEDIATELY 
but only if^ the victim 'Js not breathing. (Use the 
mouth-to-toouth method if at all possible.) 

,3. Keep.t&e victim quiet after normal breath- 
ing is resumed. 

4. Keep the victim lying down, head slightiy 
lower than the feet. Keep him warm, but do not 
.pverheat him. 

For a more detailed coverage of first aid 
methods, study Standard First Aid Training 
Course^ NAVPERS 10081 (Series). 



ERLC 



321 

32,:/.' 




CHAPTER 14 



RECORDS, AND 
MEASURES 



SECURITY 



The AC must remain abreast of the ever 
changing rules, regulations, and procedures 
applicable to the field of air traffic control; 
he should periodically^ review the s^ropriate 
ATC publications for changed 7?hich.might affect. . 
4he manner in wlxich traffic is to be cQntrollpd 
and regulated. * ' ^ / 

The importance of being able to describe 
certain, dodumer^ta and their contents as they 
pertain' to the control of air traf^c cannot 
overemphasized; the Afr Controlman who knows 
where to locate a particular item of inforrittation 
is generally the more^orapetent controller.' 

In addition, the Air C^ntrollnan must have a 
working knowledge of the mainten^ance of logs, 
records, reports, and forms used in this field. 

It /would be impractical to ^t and discuss 
.all the publications, records, reports, logs, 
^n^ fordis that have a direct r bearing on the 
Air ^kJhtrolman in the course of this chapter. ^ 
^Therefore, only those niost frequently used In 
^\he daily routlne^are discussed. ^ ^ ^ 

The. Air Controlman, dependent upon ^Ms . 
assignment, may come in contact with materiaJl 
of ,a classified xmture; that is, material ^r ^ 
Information, th^e -contents of which, if divulged 
to unauthorized personnel, could have an adverse 
effect upon the national security. \ 

This' chapter w^ll Include a section concej:iilng 
measures necessary to pix>t6ct the security a! 
Classified material; jthe purpose tl\e secifrity 
program; ^Hxt manner in y^oh njaterlal is 
classified and transmltt^ "and other security- 
oriented items associated with thlci/vftal area« 



Handbook, Fli^tServicesH^dbook, Certification 
and Rating Handbook, Advisory Ci^-culars and 
Special Military Operations. 

AIRMAN'S INFORMATION .MANUAL (AIM) 

The Airman* B Information Manual has b^'eh 
designed as a pilot's opeif ational maiiual for use 
prlniarily ^Jthin the conterminous United States.' 

All AGs should be familiar^ with this manual 
for ready refer^ce when assisting pilots 
it contains a wealth of data related to .ATC 
functions. * ♦ 

Use of the AIM Is part of the practics^l test 
for obtaining a Facility Rating in accordance 
with FAR. Part 65. The manual is (}}vid^(J into 
four parts tissued separately), each of which 
is described in the following parc^raphs. 



Fart 1, Basic Elicit 
li^^al-and ATC Procedures 



FAA PUBUCATIONS 

The following FAA publications are discussed 
^ iir this section: AlrmAn^s Initormi^ion Manual^ . 
FAA Regulations, Locatloshldentlfiers Handbook, 
Contractions Handbook, Terminal Air Traffic 
Control HandtSbok, Enroute Xir Traffic Control 



This patt is issued quarterly (FEB, MAR, 
APR. NOV) and contains basic fundamentals 
\i^lch are required f<5r flying iirthe U. S. Natiojial 
Airspace System; adversd facttos affecting safety 
of flight; health and medical 'facts of interest 
to pilots; ATC information affecting rules, 
regulations and procedures; a glossary 
aeronautical terms; Air Defense Identification' 
Zones (ADIZs); designated mountainous areas; 
SCATANA; and emergency procedure. 

Part 2, Airport Directory 

* ' • 

This part is issued seniiannually*(MAB^and 
SEP) and ' contains a dlD ^tory^^of- airports, 
sjdaplane bases , and heliports In the conterminous 
U. S., Puerto RlcoXand the , Virgin Islands which 
are available forjrransjent civil use. It Indludes 
all , of thei? ./facilities and services, excej)t 
conununications, ln>codtflediom. Thoi^e airports 
with conmiunicatlons ^rcfldso listed in Part 8, 
which reflects fheirj radio facilities. A list of 
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ne^and permanently closed cUrports which 
updStes.thls part is contained in Part 8. ^ _ . 

Included also are listings of Fli^t Service 
Station (FSS) and National Weather Service (NWS) 
tel^one"* numbers; U, S. ehtry and, departure 
procedures, including airports of entry and 
landing rlgjits airports. ; 

Parts 8 and 8A, Operational ^ 
Data and NOTAMs - 

Part 3 is* issued every 56 days and contains 

all parts of the 



a mastejl^index covering all parts 
Airmaii^s Information Manual; an airport/facility 
directory containing a list of all major airports 
with TOntrol towers and/or instrument landing 
systeqjs; a tabulation of air navaids and their> 7840,1 (SERIES) 
assigned frequencies; preferred routes; stand^xsr 



the location najpae of tlxe place it represents. 
Usually the first letter of the code is-^the initial 
letter of the location name. A code with the initial 
letter of the location name is not always assignable 
because of tha, large number of assigned codes. 
All three-letter identifiers assigned to Navy and 
Marine Coips air stations l)egln with the letter 

This handbook incorporates all, authprized 
three-letter location identifier assignments 
worldwide, the CanadW" Government location, 
identifier assignments^^nd special use assign- 
ments within the United States and areas under 
its Jurisdiction. 



CONTRACTIONS HANDBOOK 



instrument depajrtiires (SIDs); standard terminal 
arrival ^routes (STARs); substitute route struc- 
tures; a sectional chart bulletin, which updates 
sectional charts cimiulatively; special, genefal, 
and area notices; a tabulation of new and 
permanently closed airports, which updates Part 
2; area navigation routes; and supplementary 
data to Part 4. • ' 

Part 3A is4ssued every 14 days and contains 
NOTAMs consldcired essential to the safety of 
fU^t as well as supplemental ^ta to Part 8. 

Part 4^ Graphic Notices 
and Supplemental Data 

Part 4 is issued quarterly (JAN, APR, JUL, 
OCT) and^^contains a list of aW)reviations used 
In the AIM; parachute Jump areas; VOR receiver 
check, points; r restrictions to entoute navaids; 
' special notice-area gri^hics; Heavy Wagon and 
^OUve Branch routes; terminal area graphics and 
other pertinent datanotrequirlngfrequentchange. 

FM>ERAL AVIATION 

REGULATIONS (FARs) 

•^^.^ ' 

' The FedfSSl Aviation Regulations and their 
amjendmentf are issued by the FAA, These 
regulations are too numerous to be listed here; 
however^ those parts which are more directly 
related to the AC^s work were listed in chapter 3 
.of tols manual. * ^ 

LOCATION IDENTIFIERS 
HANDBOOK 7850.1 (SPRIES) 

A location - identifier is a three-letter or 
Other code suggesting^ whenever practicable, 



This handbook contains the approved word 
and phrase contractions used by personnel of 
FAA and other agencies that provide air traffic 
control, communications, weatiier, charting and 
associated services. 

A contraction is a word orphrase represented 
in shortened form for the purpose of brevity. 
-Contractions are developed by omitting letters, 
sounds, or syllables from words or phrases. 
They save space on telegraphic circuits, charts, 
reports, etc. Three-letter contractions that mig^it 
conflict wlfii location identifiers are always 
avoided.^ % 

The more common contractions used in 
telegraphic communications can be easily and 
quickly memorized. However, the entire list of 
contractions is so lon^ that the manual must be 
referred to quite frequently, 

TERMINAL AIR TRAFFIC CONTROL 
HANDBOOK 7110.8 (SERIES) 

7 — This handbook prescribes air traffic control 
procedures and phraseology for use by per- 
sonnel providing terminal air traffic control 
services. It is one of the air traffic control 
manuals referred to in ^RAR Part 66. Controllers 
are required to be familiar with the provisions 
of this handbook which pertain totheir operational 
responsibility and to exercise their best judgment 
if they encounter Situations not covered by it. 

Air Traffic Control Facilities Manual, OPNAV 
Instruction S721.1 (Series) directs that the 
I)rocedures contained in this handbook be used 
by^U, S. Navy shore activities when performing 
air traffic control functions. 
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EN'ROUTF AIR TRAFFIC CONTROL 
HANDBOOK 7110.9 (SERIE^ ^ 

This handlx>ok pre8crit>e8 air traffic control 
procedures and phraseology for use by per^ 
sonnel providing en route air traffic control 
services* 

Should your facility operate in an en route 
capacity* this manual should bjs referred to 
for procedures. ! 

FLIGHT SERVICES < 
HANDBOOK 7110.10 (SERIES) 

This handbook consists of Jwo part(J. Part I, 
tiie basic part, prescribes procedures and 
phraseology for use by personnel providing flight 
assistance and communications services. PartII> 
the teletypewriter portion. Includes ser\dces A 
and B teletypewriter operating procedures, 
pertinent International Teletypewriter Prpce-* 
dures> and the Conterminous U. S. Service^ A 
Weather Schedules. ^ 

This handbook is primarily for Flight service 
.Specialiste at FAA FSSs. However, certain 
portions contain information of use to the Navy 
AC that is not found in the Terminal Air Traffic 
Control Handbook. Of particular interest is 
Ch^ter 8, Fli0it Handling. This ch^ter 
describes . the fli^t plan ^handling of military 
flight plans via. FAA comnaunlcations systeftis, 
and what action Is taken i^en a fli^t is overdue 
or missing. 

CERTIFICATIOlrf AND RATING 
HANDBOOK 7220.1 (SERIES) 

This handbook ^governs the certification and 
mtlng of FAA Air Traffic Service Specialists^and 
civil personnel engaged in air traffic control. 
It also govefns those military and foreign 
national personnel who participate in the Mx 
Traffic Service certification and rating program. 



XJ^VISOilY CIRCULAR 



FAA issues advisory circulars to inform 
the aviation public in a systomatfaf way of 
nonregulatory material pre^40U8ly issued in a 
wide variety of manustls, circular letters, 
aviation safety releases, etc. Advisory circulars 
are issued in a numbered^subject system, 
corresponding to the subject areas in the Federal 
Aviation -Regulations. 



An Index of Advisory '^Circulars m^ be 
obtained by writing to: Department^of Transpor- 
tation, Distribution Unit, TAD-484.3, Washington, 
D.C. 2(J590. 

'NOTE: Advisory circulars are not applicable 
to naval air traffic control facilities unless such 
procedures are promulgated by naval directives* 

SPECIAL MILITARY OPERATIONS 
HANDBOOK 7610.4 (SERIES) 

This handbook specifies procedure^ for air 
defense activities in air traffic contrcfes. service 
and other special military operations and services 
provided Xry air traffic control. 



FEDERAL METEOROLOGICAL 
HANDBOOK #1 SURFACE * 
OBSERVATIONS (FMH #1) 

This handbook is promulgated within the 
Navy as NavAlr 50-lD-l. It has been approved 
by appropriate personnel of the Departmente 
of Commerce, Defense, and Transportation. 

The handbook describes weather elements 
and how they are observed. The latter part of 
the handbook is devoted to types of. observations, 
pilot's Veporte, ^nd the determination, coding 
requirements, and dissemination of weather 
reports. 



FLIGHT INFORMATION PUBLICATIONS 

This program, was designed using the concept 
that thera are basically three separate phases 
of fli^it — fli^t planning, en route operations, 
and terminal operations. No one dociunent 
contains all thd information which may be required 
for a fli^t. FLIP Planning, planning charts, 
en route charts and supplemente, instnunent 
approach procedures and NOTAM files must be 
consulted prior to fli^t. In planning for inter- 
national flints, reference must also be made to. 
the Foreign Clearance Guide. This chapter 
contains a general outline ard description of each 
publication included" in the FLIP program. 

FLIP PLANNING 

• 

FLIP Planning is presAited in a completely 
new format. It is funotionally arrai%ed into two 
pa^s: General Planning (GP) and Area Planning 
(AP). 
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The General Planning Book contains general 
information on all FLIPs, ejqplanations of The 
Divisions of The Airspace, Meterologlcal Data, 
Time Signal Information, Terms and Abbrevia- 
tions and Worldwide Conversion Tables. Much 
6t the. information i^Wch was duplicated in the 
previous Section, He has been transferred to the 
General Planning Book. It aiso includes informa- 
tion on Flight Plans and Pilot Procedures that 
have common worldwide application plus 
information pertaining to ICAO Procedures. 

Th6 Area Planning Books contain planning 
and procedural data for specific geographical 
areas of the world. Essentially these books 
include those Theatre, Regional and National, 
procedures which differ from the staiiuurd 
procedures Vlopted within ICAO. The previous 
Sections HA and UB have remalAed relatively 
unchanged except for titling. New features 
include: 

1. The"" General Planning and Area Planning 
Books are no^ divided into chapters. Pages 
and major paragraphs are nimibered accordingly 
to provide £m easier reference when utilizing the 
Table of Contents. 

2. Special Notices have ,been moved to the 
inside front cover of each. publication. 

3. Numerous items previously published in 
FLIP Planning have been deleted. This includes 
those items for which there is no longer an 
operational requirement, items ^ which already 
appear in other FLIP Products, 9r material 
which is already published in a current service 
manual, directive, regulation or similar docu- 
ment. Many items were removed and will be 
placed in the applicable IFR Supplement because 
irf the **ih-fll^t'' nature of the material. 

A complete FLIP Planning for the entire 
area of covera ge is comprised of sections as 
listed below. An area -of coverage chart will 
be on the back cover of all planning documents 
with the exception of AP/lB. Separate divider 
cards arc provided for convenience in filing 



and in use of amendments. 
General Planning 



Published.every 24weeks» this section contains 
general information on all FLIPs, explanation 
of the Divisions Of Airspace, fli^it plans and 
codes, conunon worlitwide pilot procedures, ICAO 
procedures, meteorological data, time signal 
information, terms and abbreviations and world- 
wide conversion tables. \ 



Area Planning (AP/l, 2, and 8) 

Published every 1 2 weeks, this section contains 
iffenning and pro cedures info rmationfor a specifio 
geographic area. 

Area Planning (AP/iA, 2A, and SA) 
"(Special Use Airspace) 

Contains a tabulation of all prohibited, re- 
stricted, danger, warning and alert areas, 
intensive student Jet training areas, military 
training, areas, anil known parachute jumping 
areas. It is published on the following cycles: 



Europe/Africa/^ 
Middle East 
Scheduled PCNs 

North and South 
America Book 
Scheduled PCNs. 

Pacific/ Australasia/ 
Antarctica Book 
Scheduled PCNs 



Every 12 weeKfe 
Every 4 and 8 weeks 



Every 16 weeks - 
' Every 4, 8, and l2jfreeks 



Every 16 weeks 

Every 4, 8, and 12 weeks 



Area Planning (AP/lB) 

(Military Training Routes, United/ States) 

Published every 12 weeks, it contains infor- 
mation relative to military tAinlng routes, 
including Olive Branch Routes, VFR Low Altitude 
High Speed Training Routes (LAHSTR) and 
refueling tracks and areas. Charts (6 charts on 
3 sheets) containing graphic deBCiiptfons of the 
LAHSTR System throu^iout the United States 
are also included. This section is updated by 
PCNs every 4 and 8 weeks. 

Plannitig Change^ Notice^(eCN) ^^ ^-^ 



FLIP Planning is updated by PCNs or 
replacement pages. PCNs should be filed in 
front of the appropriate FLIP Planning after 
annotating the affected paragraph with a reference 
to the PCN, e.g., see PCN, d^ted 18 August 1975. 
♦ 

FLIP, PLANNING CHART -LOW 
ALTITUDE^ U.S. 

The IFR Wall Planning Chart ' consists of 
two sheets. It covers EajSt, ani^-West U.S. and 
contains required information 'for preliminary 
fli^t filanning. , ' * 
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There are also FLIP Planning Charts lor 
both low and higji altitude available for Europe 
and North' Africa* 



-EN ROUTE AND 
TERMINAL PUBLICATIONS 



be terminated 15 days before the projected 
effective date of the issue under revision to 
permit printing and timely distribution to users. 
NOTAMs must be consiUted for the latest 



FLIP en route and terminal publications are 
designed to provide airway structure, radio 
navigation, letdown, ^roach, and landing infor- 
mation for use during the in-fli^t phase of 
IFR operations. The FLIP En Route Supplement 
supports these publications with supplemental 
aerodrome, facility, communication, and proce- 
dural information. En route and terminal 
publications are available for all areas of the 
world, but only "those applicable to the U.S. 
are discussed herein. ACs should refer to FLIP 
General Planning Section I, or the publications 
themselves, for more detailed information. 

standard Instrument 
Departures (SID) 

SID charts are published either as individual 
charts or as a bound booklet containing 
depajfere air traffic control instructions in 
a pictorial form, for departure from an individual 
aerodrome. 

FLIP En Route Low Altitude— U.S. 



These charts portray the aiarway system 
and related data required for IFR operation 
at a^ltitudes below 18,000 MSL. Twenty-six 
variable scale charts are printed on 13 sheets, 
L-l through L-26, covering the entire U.S. 
An additional sheet, containing charts L-27 and 
L-28, 'v^ich duplicate data shown on L-20, L-22, 
— -L-24r-and^L-25r-is—available^for— those— who^ 
firequently plan, flights north and south along 
the east coast^ within the area of coverage* 

the effective date and the expiration date 
are shown on, the cover of each Item. Major 
changes to the airway structure and procedures 
are scheduled by the FAA to become effective 
on a specific date, once every 4 weeks. Charts 
are revised accordingly and show the date this 
information is effective. ChartiB, • therefore,, 
sliould not be used prior to the elective date. 
Other information, such as fr^qpiencies, hours 
of operation, etc., is not scheduled and changes 
occur daily. Action fs taken to update this 
data during the rei^'sion cycle, but it has tf>^ 
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information on data changing after the cutoff / 
date and during the life of the current^icharts* 

FLIP En Route Hi^ Altitude^ U. S. 

These charts portray the Jet route system 
and related data required for IFR operations 
at and above fli^it level 180» Four constant 
scale charts are printed on two sheets* These 
charts may be assembled to form a wall 
planning chart for hi^ altitude. 

FLIP En Route IFR Supplement— U.S. 

This supplement is a bouxKi booklet containing 
an alphabetical listing of all IFR aerodromes^^ 
integrated with an alphabetical listing of $31 
nayaids and ARTCC facilities. Also published 
are brief presentations of such items as ADIZt 
direction finding, "I^FR emergency procedure, 
position reporting, two-way radio failure, and 
other infonhation. 

FLIP En Route VFR Supplement— U.S. , 

This supplement is a bound booklet con- 
taining an , alphabetical listing of selected 
VFR aerodromes and cross-references to IFR 
aerodromes as publish^ in the IFR supplement. 
Also included are city/aerodrome cross- 
reference listings, VFR-uBpecial notices, and 
visual air/ground emergency procedures, and 
aerodrome sketches arranged in alphabetical 
order by aerodrome name* These sketches are 
designed as a visual aid to visual identification 
-of~aerodromes. 



FLIP Terminal Hljg^ Altitude— U.S.' 

These publications consist of four bound 
booklets, each covering a certain geographic 
area of the U.S. 

They contain hij^-altitude instrument 
proach procedures combined with an aerodrdme 
sketch with additional data as deemed necessary 
for an ^roach under IFR conditions. 

Transitional information from the Jet route 
istructure to the terminal facility has been added 
to charts covering the U. S. 
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FLIP Terminal Low Altitude— U*S. 

These publications consist of nine bounS 
booklets >. each cov ering a certain geogrt^ahlcal 
area of the U. S. 

They contain low-altitude instrument Jqjproach 
procedures combined with an aerodrome sketch 
with additional data as deemed necessary for 
an approach under IFR conditions. 

Military Aviation Notice (MAN) 

This publication is used to update the U.S. 
Low Altitude Terminal FLIP (9 volumfes). it is 
tablished at the mid-point of the publication 
CTcle for the Low Altitude Terminal FLIP 
(28 ^Bys)^^ 

The contents of MAN will include revised, 
added or deleted instrument approach procedures 
(lAPs). The effective date of thfs pubUcation is 
indicated on the front cover. 

Foreign Clearance Guide 

' The Foreign Clearance Guide is a group of 
bound booklets, including a general information 
section* The Foreign Clearanpe Guide is the 
official publication Jor disseminating USAF 
worldwide foreign clearance requirements and 
iitfo.rmation on personnel travel; aircraft riiove- 
ment to, from, and between foreign areas; and 
transport of. material aboard aircraft. It is 
also used by the Navy and Army. Revised area 
booklets and ^general Information sectioM are^ 
issued on a semiannual and quarterly basis. 
The Foreign Clearance Guide Change Notices 
(FCCN) are issued monthly. These notices contain 
a cumulative listing of all permanent and 
temporary chains not yet incorporated In the 
booklets. A classified supplement is Issued 
quarterly.^ Teletype Interim Changes Notices 
aCN) are dispatched as required to selected 
addressees who require Immediate notification 
of changes to the Guide. 

DOD Catalog of Aeronautical 
Charts and Flight 
Information ^ Publications , 

This catalog is a looseleaf publication, 
which provides a complete listing of DOD/USN/ 
USAF aeronautical charts, fll^t Information 
publications, and miscellaneous items available 
to DOD users. It includes indexes of available 
items, together with descriptive information for 
each item and requisitioning procedures* In 



this publication will be found added detail 
regarding publications produced by oth^9r agen- 
cies, and available for DOD usage (such as 
ICAO documents). A classified supplement ib 
also availabTe^ \ ^ 

DOD Aeronautical Chart 
Updating Manual (CHUM) 

This m^ufd is published monthly to provldte 
a cumulative listing of significant additions or 
coirections to be considered ^en using current 
editions of USAF/USN published aeronautical 
charts. It is used to update charts other than 
, those contained in the FLIP series and contains 
notices i)f special interest to aeronautical chart 
xisefs. It shoul(l be made available to flight 
cre^s during prefli^t planning. 

DOD Aeronautical 
Chart Bulletin 

This Is also a monthly publication to inform 
activities of the availability of new aeronautical 
charts and publications', new additions of pre- 
viously published charts, discontinued charts, 
and notices of special interest to requlsitioners 
of aeronautical charts. The chart bulletin may 
be placed In front of the DOD Catalog of 
Aeronautical Charts and Fll^t Information 
Publications for ready reference during pre- 
fligjiit planning. , r 

New issues of the Bulletin do not make prior 
issues obsolete. 'The^ meet recent six issues 
.pf the Bulletin become obsolete by each 
subsequent publication of the DOD Aeronautical 
Chart Bulletin Digest. 

DOD Aeronautical 
Chart Bulletin Digest 

This, bulletin is published semiannually to 
provide activities with a listing of current 
editions of charts on issue. This information 
is provided so a check can be made, of charts 
' on hand to assure that editions carried are 
up-to-date. 

NAVY PUBLICATIONS 

AIR TRAFFIC CONTROL FACILITIES 
MANUAL,' OPNAVINST 8721.1 (SERIES) 

This manual encompasses the administrative 
and operational procedures applicable to the 
operation of naval ATG-faoilities on a worldwide 
basis. 
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Included are procedures governing the opera- 
tion 'of' A^C facilities and airfields; control 
tower functions; information pertinent to approach 
control responsibilities; billet descriptions and 
operating positions for the various ATC branches 
associated with an air traffic control facility; 
md a listing of selected air traffic control 
instructions, both military and civlU 

GENERAL FLIGHT AND 

OPERATING INSTRUCTIONS MANUAL, 

OPNAVINST 3710.7 (SERIES) 

This manual prescribes general flight and^ 
operating instructions and procedures applicable ' 
to the operation of naval aircraft and related 
activities. 

Chapters containing information relative to . 
Fli^t Authorization, Planning, and Approval; 
Flight Rules;; and Air Traffic Control are of 
direct interest to the AC S & 2. 

ACS should familiarize themselves with the 
appropriate parts of this manual since it is 
applicable to the naval establishment and com- 
pliance with the procedures is mandatory. ^ 

NAVAL AIR TRAINING AND OPERATING 
PROCEDURES STANDARDIZATION 
(NATOPS) MANUAL CVA/CVS 

This noianual is published under the authority 
of CNO as partof the NATOPS program. Extensive 
coverage of CCA operating procedures aricl 
responsibilities is included. 

NAVAL AIR TRAINING AND OPERATING 
PROCEDURES STANDARDIZATION 
(NATOPS) MANUAL LPH 

Published under the auUiorlty rf^Np, this_^ 
manual standardizes ^e procedures for the 
control and handling of aircraft (helicopters) 
aboard Amphibious Assault Sbipe (LPHs). 

Of primary intej^esf to the AC is the 
coverage pertaining to the functions of the Air 
^ Operations Control Center/Helicopter Direction 
Center (AOCC/HDQ* 

^^A^OPER/VTIONS MANUAL 

OPNAV Instruction 8721.1 (Series) sets forth 
a basic outline for preparing standard Air 
Operations Manuals. These manuals are prepared 
locally under the supervision of the commiuiding 



officers of the air stations, and they must be 
signed by the commanding ofHcers. 

These manuals contain specific information 
and instructions for the control of aircraft and 
aircraft-handling equipment in use at the field, 
instructions relating to transient aircraft 'and 
personnel, and procedures for crash and rescue. 
The Operations Manual should be read and 
understood by all Air Controlmen soon after 
reporting to a new duty station so as to become 
fanjiliar with types of local operations and 
facilities. 
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TIVES 



Directives pertinent to policies, operating 
procedures, etc., are set forth in the form of 
instructions and notices by authorities in the 
chain of conmiand. Each activity maintains a 
current file of those instructions and noticfes 
directly related to air traffic control. ACs 
should familiarize themselves with all such 
directives which in any way pertain to their 
rating. 

MEMORANDUM FOR AVIATORS 

I This publication is published when necessary to 
di|§eminate urgent information or information 
of a temporary nature concerning dangers and 
aids to navigation. 

TECHNICAL MANUALS 

In all phases of work, thchAir Controlman 
operates different types of eleotronlc equipment 
designed for use in air trjafic control. To 
efficiently and effectively use 'these different 
types of equipment, the Ait Controlman must 
know where to find information describing 
proper equipment operating^ procedures. Wito 
such technical assistance and instruction from 
e3g[)erlenced personnel, the time required to 
become familiar with a particular piece of 
equipment may be shortened. Equipment famil- 
iarity is necessary to be a.good controller since 
one must have confidence in his ability to 
operate and In the performance of the equipment. 

There is a technical manual published 
for each electronic equipment system. This 
manual should be available in the local ground' 
electronics shop. One chapter In each manual 
10 devoted to operation. Such chapters contain 
information necessary for operating personnel 
to start,' operatei and stop the equipment* 
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RECORDS AND REPORTS 

While performing duties in the different 
fields of the rating, certai n records, reports. 



operating logs, and equipment logs are nialnlalned 
by the Air Controlman* With the exception of a 
few, there is no standard authorized format to 
be employed in the maintenance of these records* 
However, the general contents of many are the 
same* The reports, records, and logs discussed 
in this chapter are the ones that are maintained 
by control towers, operations offices, and radar 
facilities. 

CONTROL TOWER LOG 

This record or log is kept from watch to 
watch in all Navy control towers. It contains 
all of the pertinent data accumulated during 
each watch performed in the control tower. A 
partial listing of the data that is entered 
indicates status of equipment, check of commiml- 
cations, status of airport lighting facilities, 
runway or runways in use, and any other 
information deemed necessary by the control 
tower officer, chief, or section leader of the 
tbwer concerned. The items listed above are 
not standard throughout the Navy, but they 
serve to indicate certain items which should 
be contained in the control tow^r log. 

At many facilities it is an accepted practice 
to make an entry in the tower log of the weather 
when- the watch is changed and at anytime the 
afield goes from VFR to IFR weather conditions 
or vice versai 

Additionally, many facilities log entries of 
emergencies and crashes in the tower Ic^ in 
red ink. All details of such incidents with the 
associated time of occurrence are included for 
later reference* , 

DAILY AND MONTHLY 
TRAFFIC TABULATION 

To facilitate completion of certain reports 
required of the ATC Division, a daily and monthly 
tabulation of aircraft operations is necessary. 
One system commonly used is posting flight 
progress strips (described in chapter 5) on each 
operation* At midni^t .a traffic count is made 
from the' strips, and subsequently a monthly 
count is made. Thefie strips are kept for 8 
months before they are destroyed. If any strip 
contains information on an aircraft involved in 
an accident or emergency, it is kept for a longer 
period of time. 



This same basic procedure may^also be 
employed by personnel assigne^d to the planning/ 
approval branch and at the approach control 
position; however, different data is required in 
These areasT ~. ~ 

In addition to the previously described data, 
radar facilities are required to maintain a 
record of all radar approaches conducted by 
both military and civil aircraft, under IFR and 
VFR conditions. 

A compilation of all operations, is submitted 
semiannually to the Chief of Naval Operations 
with a copy sent to the Federal Aviation 
Administration* 

This report is .referred to as the Air 
' Traffic Activity Report (OPNAV Form 372l/l2). 
Instructions for completing this report are 
contained in the ATC Facilities Manual, OPNAV- 
INST 3721.1 (Series). 

FLIGHT PLANNTInG/APPROVAL 
BRANCH LOGS AND RECORDS 

The flight approval office is the central point 
for processing aircraft movement and related 
messages. This office must maintain various 
records, logs, and files connected with air 
operations. Examples of information on file 
include SCATANA action forms. Facility License 
for civilian concerns, VIP notification procedure^ 
telephone numbers of other departments that 
furnish services required by transient aircrews, 
FLIPS, and FAA publications required in daily 
functions. Examples of records kept are flight 
plans pD^l75s) filed with flight clearance, 
flight progress strips, and teletype messages. 

Duty Dispatcher's Log 

The duty dispatcher's log is maintained at 
the fli^it. approval desk from watch to watch. 
Personnel assuming the watch enter in the log 
their name, the date, and time the w^tch- is 
being performed. Example of entries made In 
such a log are crash phone check, time checks, 
intercommunications checks, and any other data 
pertinent to operations that transpire during 
the watch. 

PASS DOWN THE LINE (PDL) 

This type of log may be maintained for the 
purpose of passing instructions from crew to 
crew and to ensure that nl^t crews have access 
to information, etc. put out by the branch 
officer/supervisor. Also it may be used to 
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relay local verbal standing or temporary orders 
Issued Ijy the division or operations officer. It 
Is generally axi informal type of log strictly for 
the purpose of getting the word to everyone. 



fired. During this so-called peaceful period, 
nations are engaged in the, collection and 
evaluation of all forms of intelligence matericQ 
from potential enemies. 



In peacetime, people tend>to relax; securi^ 
is sometimes ^ored. This tendency makes it 
easier for a potential enemy to gather information 
concerning our capabilities and intentions, 

PURPOSE OF THE 
SECURITY PROGRAM 

l3asically, the purpose of the security 
program is to protect classified material from 
unauthorized disclosure. 

It is the responsibility of every officer 
and man in the Navy to safeguard classified 
information. The AC must be especially vigilant 
since he frequently comes in contact with classi- 
fied material, 

SECURITY MANUAL 

The Department of the Navy Security Manual 
for Classified Information, OPNAVINST 5510.1 
(Series) is designed to furnish standards for 
handling classified matters. The' manual itself 
does not guarantee security but makes security 
more rdufily attainable. Detailed instructions 
pertaining to the handling of classified matter 
can be found in this manual. 

It must be remembered, however, that 
there is no adequate substitute for continuous 
day-to-day practice in the proper methods of 
handling classified material, ^ 

SECUJUTY PRINCIPLE 

The Department of Defense employs a security 
formula which is simple in principle. It is based 
on the theory of circidation control— the control 
of the dissemination of classified Ixtfordgiiion, 
Therefore, knowledge or possession of classified 
information is permltteid only to tljose wlio 
actually require it in the performance of their 
duties, and then onlv after they have beengranted 
the appropriate STOurity clearances. This prin- 
piple is generally referred to as a ^'need to 
know," A and is a prime Requisite for access to 
classified Information, 

Access to classified material is not auto- 
matlcally granted because a person h^^s the 
proper clearances, holds a particular billet, or 
is sufficiently senior in authority, but only if the 
criteria of proper clearance and **need to know" 
are both met. 



FLIGHT DATA AND 
Si^ATUS BOARDS 

To reduce the constant answering in the 
fUj^t approval office of questions from the 
general public, flight data ahd status boards are 
useful tools to the Air Controlman, The actual 
size, shape, and construction, as well as the 
manner in which the' information is portrayed, 
undoubtedly may vary from station to station. 
However, the information normally displayed on 
the fli^^t data board for inbound flights is as 
follows: 

1, Bureau number, 

2, Type of aircraft, 

8, Point of departure, , 

4, ETA, - 

5, Pertinent remarks. 

Status boards are usually of the type \^ch 
shows the present status of the various navi- 
gational aids at the particular station. It is also 
' possible that an Additional status board may be 
naaintalned by the Air Controlman at stations 
assigned aircraft for search and rescue purposes. 
This type of status board normally contains 
Information as to the fli^t status of the 
aircraft ' assigned , and pertinent information 
concerning the crew. 

Status boards may be maintained in a radar 
faciUty control rooni showing the area of, 
responsibility and adjoining airspace, airways and 
Jet routes, SIDs, fixes, handoff points, holding 
points and holding pattern airspace areas» and 
the pubUshed approaches available for reference 
at operatli^ positions. 

When assigned the duty of maintaining any 
stt^tus board, remember that the information is . 
Important and should be kept neat, accurate, and 
current at all times. 



. ^ SECURITY 

It has been said, ''There is no such thing as 
peac6. It is only the interim between wars,'' A 
study of history IndlQates ,that most wars are 
.careftilly planned longNbefore the first shot is 
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LIMITATIONS. OF SECURITY 

Security is a means --uot an end. Rules y/idch 
govern security of classified matter are much 
the SMie as gunnery safety rules. They do not 
guaramtee protection, and they do not attempt to 
meet every situation. 

Security regulations are not intended to 
restrict the initiative of mature individuals. 
With common sen^e and mature thinking, it is 
possible to obtain a satisfactory degree of 
security with a minimum /Of sacrifice in operating 
efficiency. 

, CLASSinCATION CATEGORIES 

Official information which requires protection 
in. the intsrest of national defense is limited 
to one of three categories: Top Secret, Secret, 
or Confidential. No information may be withheld 
or classified, .if otherwise releasable, simply 
because such Information might reveal an error 
or inefficiency or migjit be embarrassing. 

Top Secret 

The use of the classification Top Secretes 
limited to defense> information or material which 
requires the bluest degree of protection* Top 
Secret is applied only to that informatlbn or 
material, the defense aspect of which is 
paramount and the unauthorized disclosure of 
which could result in EXCEPTIONALLY GRAVE 
' DAMAGE to the Nation, such as the following: 

1. Leadii^ to a break in diplomatic relatione, 
armed attack on the United States or its allies, 
or a war. 

2. The compromise of military plans or 
scientific or technological developments vital 
to the national defense. 

Secret 

The use of the 'classification Secret is limited 
to defense information or material, the un- 
authorized disclosure of \^ch could result in 
SERIOUS DAMAGE to the Nation, such as the 
following: 

1, Jeopardizing the international relations 
of the United States. 

2. Endangering the effectiveness of a program 
or policy vital to the national defense. 

S, Compromising important military or de- 
fense plans, scientific or technological develop- 
ments Important to national defense. 

4. Revealing important intelligence opera- 
tions. 



Confidential 

Information or material classified Confi- 
dential is placed in the category whose 
Imautliorized disclosure could~be^REJUDICfAt 
to the defense interest of the Nation. 

If it is desired to understand more thorou^ily 
the various eateries of classified matter, the 
Security Manual has a number of examples in 
each category. However, the most important 
thing to be learned * at this time is that each 
category represents a degree of damage to the 
Nation that could be done by letting this material 
get into the hands of unauthorized persons. 
The category also determines how the material 
is handled and the measures used for its 
protection, as will be seen later in this chapter. 

Special Categories 

Theoretically, the three classifications dis- 
cussed should safeguard any information desired. 
However, there are several other safeguards 
prescribed for use. These are not security 
classifications, as* such, but indicate anincreased 
degree of security to be applied when handling 
items thus marked. 

if 

Restricted Data 

Restricted Data is assigned to docimients or 
material concemlr^ the design, manufacture, or 
utilization of atomic weapons; the production of 
special nuclear material; or the use of special 
nuclear ma^rlal in the production of energy, 
unless suoh data or materials have been 
removed from this category by the Atomic 
Energy Commission. . 

For Official Use Only 

**For Official Use Only" is, assigned to 
official Information which requires protection 
in accord^ce with statutory requirements or 
in the public interest, but ^ich is not 
within the purview of the rules for safeguardli« 
information in the interest of national defense* 
Its description, use, and limitations are set 
forth in the effective edition of SECNAVINST 
6570.2 (Series). 

Special Handling Required/Not 
Releasable To Foreign Nationals 

The term "Not Releasable to Foreign Na- 
tionals" is assigned to classified docimients 



Am CONTROLMAN 3 & 2' 



to prevent inadvertent disclosure to foreign 
natipnalp. This term ts often abbreviated within 
the Intelligence Community as NOFORNi and 
when assigned to classified do c uments it 
indloAteji: 0.) that the documents are furnished 
for the exclusive use of the U.S. military 
representatives on international staffs or in 
similar cirOumstanpes; (2) to holders and other 
handling personnel that the dodmients involved 
have already been reviewed by the office of origin 
or other responsible autiiorlty, and that disclosure 
to foreign nationals is subject to special 
restrictions. 

Another control marking used to help prevent 
inadvertent uisctosure to foreign nationals is 
NO FOREIGN DISSEM. This control marking 
is used when it is determined by the originator 
of a classified intelligence (focument that the 
intelligence information contained therein must 
not be released for foreign nationals or foreign 
governments in any form. 

C&ssified intelligence documents or ndn* 
intelligence documents, even thou^ they bear no 
control naarkings, may not be released to foreign 
nationals' or foireign governments without prior 
approval of the Chief of Naval Operations. 
Therefore, all classified docimients, \v1iether so 
marked or not, are NOFORN. 

Special Access Programs 

.'^Special Access Programs'* are thos pro- 
grams identified with specific projects or 
subjects requiring security protection or handling 
not guar?Miteed by the normal security classiff- 
catlon and requiring that the program materials 
be handled and reviewed only by specially cleared 
or authorized personnel, 

i 

The administrative responsibility for any 
special access progrtm rests with the command 
having the need for a special access program. 



METHODS USED TO SUBVERT 
U.S. MILITARY PERSONNEL . 

The methods used by foreignintelligence agents 
to subvert U.S. Military personnel are many 
and varied. A few of the moi^ common methods 
are mentioned in the following paragraphs to 
alert the AC to the possible dangers of entrapment 

In recent years foreign agents have shown 
considerable success in ^^hooklng" Americans 



and their allies by a variety of methods. In 
many instances these entrapments have occurred 
because of the guUlbilityi carelessness, ignor- 

anoe or reoklessness^fjQie perfiQnnelQQnQemed, 

During^ recent years, it has become more and 
more common for U.S. Military personnel to 
visit foreign countries. Tills has come about 
either due to military commitments or simply 
because foreign travel during leave periods has 
become more popular. Also, more and more 
foreign visitors come to the United States. We 
must therefore expect that both at home and 
abroad there will be a continuing and perhaps 
increasing chance that apparently innocent 
contacts can become an inadvertent compromising 
situation where classified information is 
concerned. 

Some examples of methods used to place 
unsuspecting individuals in compromising situa- 
tions are: flattering him, praising his ideas; 
^doing everything for him, so that after a while 
he comes to depend on the agent and his fellows 
for friendship and support; catching a person in 
an embarrassing situation of staging such a 
situation and then blackmailing him; bribing a 
man to do something that appears relatively 
, innocuous, and then holding forth threats of 
exposure plus bigger bribes in order to get him 
to , perform more serious acts; threatening a 
person with 4iarm to himself or his relatives. 

A classic instance of entrapment by foreign 
e^nts, which has been repeated many times, 
goes as follows: The individual has gotten drunk 
(or drugged) at a tavern or party, or iS invited 
to a wom£m*s (or man's) apartment. Then' he is 
photographed and threatened with blackmaiU 
Often the agent will not use the blackmail 
material rlgjit away, but wait years in the hope 
that the person will rise to a position of greater 
influence or of access to important information. 
Or, tixe agent will ask for just a small favor and 
pay money for It; this is done in order to have 
even stronger, blackmail leverage against a' 
person who migjit decide to face the consequences 
of his misbehavior— voluntaiy or forced. 

In some instances, foreign' agents, or their • 
police, have arrested people, accusing them of 
espionage, stealing, or immorality. The agents 
plant the evidence on the person and then claim 
thatirtienhe returns home— if ever — no one will 
believe he was innocent. Next, the agents arrange 
a deal i^ereby the persoti will be released^ 
if he will do something for them. This act can 
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be quite innocent appearing, but later becomes , ' CUSTODY \ 
a means of blackmail. 

Service-men should be alert to possible Safekeeping 
4r4tpSf^ey-ghould-avoid-belng al on e in. c e rtain 



areas, especially overseas, and they should not 
ask for trouble by going into various locations— 
out of curiosity, bravado, or ignorance. 

Communist and. other, foreign agents have 
^proved that they are willing to **play -dirty 
ball" and their methods have ranged from 
subtle, long term corruption, to quick, blatant 
blackmail methods. Air Controlmen who have 
access to classified matters and whose actions 
can be. exploited for prdps^anda purposes are 
prime targets. Navy men must be alert, and 
careful in their conduct, and should report ai^ 
unusual contacts or invitations to their superiors, 

VIOLATIONS AND COMPROMISES 

Any person having knowle^e of the loss or 
possible compromise of classified matter must 
report the fact immediately to his commanding 
officer. The commanding ctfficer then takes the 
proper action as outlined in detail in chapter 6 
of the Security Manual, / 

Violations of regulations pertaining to the 
safeguarding of classified information, but not 
resulting in its loss, compromise, or disclosure, 
are acted upon by the commanding officer. 

It must always be remembered that the 
officer is responsible for classified material 
in his care. Anyone who mishandles classified 
material is disciplined by his commanding 
officer or^by a court-martial,* depending on the 
circumstapices, 

PERSONAL CEfNSORSHIP 

There is no way of estimating how many 
battles have been lost, how many ships were 
Sunk, or how many lives were sacrificed 
because someone casually, or in a moment 
of boasting, unintentionally betrayed a vital 
military secret, ^ 

It is quite natural for a man to be proud of 
the. work he is doing. He wants to shar6 this 
pirae' with his friends and family. Enthusiasm 
toward one's work is clearly a desirable trait, 
but not when it results in discussing cllftssified 
Information, 

To maintain security one should decline to 
discuss official matters by skillful maneuyprlr^ 
of the conversation or }yy outright retukal to 
talk shop, \ 



The first obligation of any person working 
with classified material is to protect that 
material. Top Secret, Sepvet, or Confidential 
material may neither' be removed from its 
designated working space without approval of 
competent aiitherlty nor left unguarded. It is 
kept locked in its proper accommodation, for a 
single glance at a classified intelligence plan 
might compromise the entire plan. Another 
danger is that a photpgraph might be taken in a 
split second with a concealed camera. 

It has been stated that the Navy's security 
system gperates on .the principle of *'need to 
know," It is essential, then, that combinations 
and keys to classified containers be known only 
to those, who are actually using the material in 
their wd!rk. To ensure this, certain rules must 
be followed. 

The combination or key to a security 
container should be changed at the time it is 
received, at the time of transfer of any person 
having knowledge of it, at anytime ^ ^ere is 
reason to believe it has been compromised, or 
in any case at least once every l2 monttis. 

If a container in which classified material 
is stowed is found unlocked in the absence of 
assigned personnel, it should be reported 
immediately to the senior duty officer. The 
unlocked container must be guarded,^^ until the 
duty officer arrive^ at the scene. The duty 
officer then inspects the classified material 
involved, locks the . container, and makes va 
security violation report to the commanding 
officer. Appropriate further action is taken by 
^ the commaiiiing officer. 

It should be noted that other government 
agencies, such as the Air Force, do not 
/use the Numerical ^Evaluation System presented 
in chapter 6 of the Security Manual for 
determining custody allowances for classified 
material, and when assigned to Joint commands 
it is advisable to determine the governing 
✓ security regulations in effect there. 

Accounting — 

Except for publications containing a distri- " 
butlon list by dopy ntunber, all copies of Top 
Secret DocUmente must be serially numbered 
at the time of -origination in the following 
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or cae^ual access to classified information I)y 
unauthoriz^ persons. Some of the precautions 
are.discussed In^his section. 



201.214 

Figure 14-^1. — Numl)erlng of classified copies. 



*Copy No^ 



of 



^copies.** (See 



manner: 
fig. 14-1.) 

A list of all persons having knowledge of a 
particular item of Top Secret information must 
be maintained . and a continuous chain of 
receipts ^ kept to ensure positive control. The 
control of Top Secret material is the duty of the* 
Top Secret Control Offibjer. f 

Commanding officers establish administrative 
procedures for recording all Secret material 
originated and received, andmaintain a receipting 
system for all Secret material distiibuted or 
routed to activities within their commands. As a 
general rule, Secret materials are also serially 
numbered. m 

Commanding officers also provide account^ 
ability for all Co^ldential materials originated 
or received by thefr commands. 

QUSTODIAL PRECAUTIONS 

. Each individu£^l in the Naval Establishment 
should take every p:^ecaution to prevent delibef ate 



When classified materials are renaov^ from 
stow^ for working pjaposes they should be 
kept face dcgm or odvered when not in use. 

Visitors not authorized access to th,e par^ 
ticul^ classified information within a working 
space should be received in a i^)ecially designated 
visiting space. ~ 

Classified information should neveiLbe dis- 
cussikl over a teitaQhone. Remember also that 
a telephone scrambler device does not ensure^ 
security. 

If, for any reason, a room muof- tte vacated 
during working hours, all classifled material in 
the room must be locked 'in its proper stowage 
centners. ^ ^. . 

*^ 

At the close of the working day a system 
of security checks should be carried out to 
elisufe that the classified material is properly 
protected. All classified material must be 
properly stowed. All classified mateHal' which 
must be passed from watch to watch has to be 
properly accounted for. All bum bags should be 
burned or properly stowed. The contents of 
wastebasket's which contain classtfied^aterial 
Inust be burned or $towed. All classified notes, 
rough drafts^ and similar papers are placed in 
the bum bag during the day as a matter of 
roitftneo < 



Pel^n 



Personnel concerned with locking combination 
locks or safes must remember to rotate the 
dial of all combination looks at least four turns 
in the same direction w^en security them. In 
most locks. If the dials are given only a quick 
twist, it is generally possible to open the lock 
merely by turning the dial back in the opposite 
direction. Also, responsible personnel ""are 
assigned to check all drawers of safes and file 
cabinets to assure that they are held firmly 
in the locked position when secured. 

In the event of a fire alarm or other 
emergency, classified material is stowed in 
the same manner as at ihe end of a working 
day. Each person who has clasfitified material 
in his possesion at the time of a fire alarm 
or other emergency assures that the material is 
properly safeguarded. . 
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Other examples of handling classified material 
during emorgenciei^ are discussed in the Security 
Manual* ^ * . • 

DISPOSITION OF 
CLASSIFIED l^ATERIAL 

<> 

When military personnel resign or are to 
l>e separated from the Navy or released from 
active duty, all classified material held by 
them is turned in to 'the source from which it 
was reived, to their commanding officer, or 
, to the nearest naval command, as appropriate, 
prior to Ihe delivery of final orders or 
separation papers, ' • 

Personnel to \)e separalied from ttxe Navy 
or to be released \o inactive duty submit to 
their commanding officer a signed statement 
to the effect that they have turned in all classified 
material. Also, they are Instructed that they 
are not to reveal classified information, of 
wliioh they ml0it have knowledge, even after 
discharge. 

transmission of 

clAssifie;d material ^ 

Any time materia leaves the hands of an 
originator and is sent on its way to the 
addressees, it is TRANSMITTED. Whether it 
goes by courier, by radio, or by mail, if it is 
classified, it has to be safeguarded. The only 
possible way to. obtain absolute transmission 
security is' to refrain from Cdmraunications over 
an e?itended period. Of course, this is impossible. 
Since the AC may be involved in the production 
of classified niaterial, it foUowfl that he will also 
be, concerned with its transmittal. Therefore, 
it is necessary .that he have a thoroy^ 
understanding of the rules for transmitting 
classified material. 

Method of' Transmission 

Top Secret material may be transmitted by 
direct personal contact of officials concerned, 
Armed Forces Courier Service, or electric means 
in encrypted foml. Top Secret material must 
not be transmitted through the United States 
postal system or any foreign postal ^stem. 

Secret material may be transmitted in any 
of the means approved for transmittal of Top 
Secret material and by United States registered 



mail. Confidential material 
same manner as fiecret. 



Is handled in the 



Preparation of Material 
For Transmission 

Whenever classified material Is transmitted 
by other than ele^rlcal means ln...aacr}qpted 
form, H mustnje enclosed In two opa^IeSealed 
containers. As long as this requirement Is 
observed, the material may be wrapped, boxed, 
or crated, or a combination thereof. 

Classified .written material must be folded or 
packed In $uch a manner that ,the text will not 
be In direct contact ^th the inner container. A 
receipt form jaust be attached to or enclosed In 
the inner container for all Top Secret and Secret 
materlal.^ Confidential material will require a 
receipt only If the originator deems it necessary. 

The malting of written materials of different 
classifications In a single package i^ould be 
avoided \\1ienever, possible. When It Is unavoidable 
to send material of more than one classification 
in a single package, the Inner container must be 
marked with the highest classification of the 
contents. 

The Inner container must show the address, 
classification (including \^ere appropriate the 
"Restricted Data'* marking), and any appllcaWe 
special Instructions. It. must be carefully sealed 
to lilnlmlze the possibility of access without 
leaving evidence of tampering* 

The outer container, must show the complete 
and correct addreiss and the return address of 
the sender. This may be omitted for shipments 
In full truckload or carload lots. 

The outer container must not bear a classi- 
fication marking^ a listing of the contents 
divulging Classified Information, or ai^ other 
unusual data or marks which ml^t Invite 
special attention to the fact^^that the contents 
are classified. 

DESTRUCTION OF , 
CLASSIFIED MAT-^RIAL 

Classifiedcmaterlal not required by a command 
must^not be allowed to accumulate but must either/ 
be turned In to- thjB ai$ropriSte-offi9&--o^--feie - 
destroyed. 

Top Sccust, Secret, and Confidential material 
may be destroyed by burning, melting, chemical 
decomposition, Pulping, pulverizing, or shredding, 
provided destruction of' the classified material 
is complete and reconstruction is Inipossible. 
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OASSinO MATIUI NnVKnON IfCM ^ 



to, COMANDER SDCIH FLEET 



USS INDEPei^GE -(CVA-eZ) ; c/o FPO, N>.,N.Y. 



aosviCAnoN* 



UNCLASSIFIED 



,1 June 19_ 



The cUwwficd material dcacribed below hat bee« dettroycd in ac- 
cordance with regulafton* ettablisbcd by the Depaitmeat offhe 
Navy Security Maaual lor QaiiiSed laformatioii, OPNAV 
INSTRUCTION 5510.1 (effective tMm), 



1 a coriunuMt 
opics may be 



The purpo«e of ^it form is to provide acuvitiet %vtth i 
record of destruction of classified material. Also copies may I 
utilised for reports to activities oriiinating material, where such 
r eport it oecesiary. ^ 





no; Of 

COfMA 


DATCOr 
OCSTtUCnON 


CTF 60 OP (»DER 419, .^ted 17 August 1970, Itr ser 0017/62 
Re^. >fo. 1^43759^ Secret C^trol No. 00387-62 , 

ANDNOCTOERS ^ - ' 




2 


I June ^9^ 



















^ EEWARD L. J^/lTJgJsNR ^CT^^^^ 



omoi Oft mhvAm auhohno tiPMioiOM 






M«.MICOtO«AM 


miotaamaNa 




jcm L. mrriN 




LT 


279-267101 



WILLIAM C. MARRINI, AQ, USN 



Figure }4'*2.— Classified Material Destruction Record. 



V. 
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When appropriate, certificates of destruction must toe checked to detehnlne If destruction \ 

are prepared and sl{pied by the witnessing Is complete and reconstruction is'lmposBlble^^ ^ 

ofBolals; (See fig. 14>2.) ^ Efforts must toe made to ensure that portions 

Witnessing oaidal^mustotoeerre the complete of touming inaterial are not carried away toy 

destruction of the classified material. The residue wind or dr 
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ATC DEFIi^llTIONS AND ABBREVIATrONS 



ACIC«— Aeronautical Charting and Informaticnx 
Center, 

ADVISORY SERVICE,— Advice and information 
provided by a facility to assist pilots in the 
safe conduct of fliglit and aircraft movement, 
AIM« --Airman's Information Manual* 
AIRAD (Airmen Advisory) •—A Notice to Airmen 
normally -given only local f11flBemination»- 



during prefli^t or inflig^xt briefitig, or other- 
wise during contact -with pilots* 
AIRCRAFT MOVEMENT INFORMATION .SEC- 
. TION (AM^.— A service to provide aircraft 

identification for security purposes* 
AIRCRAFT OPERATIONS.— Arrivals or depar- 

, tures of aircraft at airports* 
AIR DEFENSE COMMAND (ADC)*— A service 

providing for nati^al defense* 
AIR DEFENSE IDENTIFICATION ZONE 
(ADIZ)*— Area within which the security con- 
trol of air traffic is exercised* 
AIR - GROUND COMI^NICATIONS.— Air-to- 
ground and ground-to aii^ conununication;used 
in trauic control, search and rescue, inflict 
advisory service, emergency, recail, security 
identification, and air safety advice* 
AIRPORT SURFACE DETECTION EQI3PMENT 
(ASDE)*— A short distance rjidar'^Uoed for 
the control of aircraft and surface vehicles 
on an airport* 
AIRPORT SURVEILLANCE RADAR (ASR).*— A 
relatively short ra);ige radar, used by, control 
tower, personnel for arrival and departure 
rol within a 30-mile area* ' 
::::^PORT traffic control service*— Air 
traffic control service provided hy>"tca air- 
port traffic control tower for aircraft oper- 
ating on tad movement area, and in the vicin- 
ity of an airport* 
AIRPORT. TRAFFIC CONTROL TOWER 
(TOWER)*— A facility providing airport traf- 
fic control eeirvlce* 
AIR ROUTE* TRAFFIC CONTROL CENTER 
(CENTEi^*— A facility established to provide 
traffic, ^control service to instrument flight 



rules (IFR) flints operating within con- 
trolled airspace and principally' during the 
en route phase of flights* 
AIR TRAFFIC CONTROL FACILITY (FACIL- 
ITY)*— A facility providing air traffic con- 
trol service* 
AIR TR.VFFiC CONTROL SPECIALIST) CON- 
TRnT.T.RR) ,--A duly authoriggd pe rson pro- 



vldlng air traffic, control service* 
ALNOT*—Aleit notice* 

ALTIMETER, — An aneroid barometer graduated 
to show height Instead of pressure* 

ALTIMETER SETTING*— A barometric pressure 
In Inches* for setting a pressure scale type 
altimeter* 

ALTIMETER SETTING^ INDICATOR* -A direct 
reading aneroid barometer graduated to show 
station pressure corrected to sea level* 

AMOS*— Automatic Meteorological Observing 
^ system. ' * , 

ANEROID. BAROMETER*— An Instrument for 
measuring atmospheric pressure* 

APPROACH CONTROL FACILITY*— A faclUty 
providing cgpproach control service* 

APPROACH CONTROL SERVJCE*— Air traffic 
control service, provided by a ternalnal area 

, traffic control facility, for arriving and de- 
parting IFR aircraft and, on occasion, VFR 
aircraSt* 

APPROACH FIX*— The fix from or over which 
final approach {Wr) to an' airport Is executed* 

APPROACH GATE*— That point on the final 
approach couTBe which Is 1 mile from the 
i^roach llx on the side away fi^om the air- 
port or 5 miles from the landing threshold/ 
whichever Is farther from the landing thresh- 
old. * 

APPROACH SEOUENCE*— The order In which 
aircraft ar^posltioned while awaiting ap- 
proach clearance or while on approach* 

ARC*— The tirack over the ground of an aircraft 
flying at a constant distance from a navaid 
by reference to distance' measuring equip- 
ment (DME)* ^ 
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AREA NAVIGATION,— A method of navigation 
that permits aircraft operations on any de- 
sired course within the coverage of 8tati<m^ 
referenced navigation sfgnals or within the 
limits of self-contained system capability, 

AVIATION WEATHER OBSERVATION. - An 
evaluation made from the surface, accordijig 
" to set procedures, of those weather el)bments 
which are most important for aircrefft oper- 
ations, 

AZ-EL.— A type of rad^scope that provides 
azimuth, range and elevation data. This unit 
of radar is used by precision radar units, 

AZIMUTH. -r Angular position or bearing in a 
horizontal plane. 

BASE I^E. — The line formed by the sweep 
on a cathode-ray tube. Commonly referr ed 



-taas-^me-fe 



COMBINED ^STATION/TOWER (CS/T).-A fa- 
cility ^^esulting from the combining of a 
Fli^t Service Station and an Airport Traffic 
Control tower, as is done for economy at 
relatively low activity airports,. 

COMMON SYSTEM. — Common civil/military 
system of air traffic control and navigation, 

COMPASS LOCATOR.-AnL/MF nondirectional 
radio beacon installed in the approach area, 
at or near the ILS outer marker and/or 
middle marker, to be used with an^airbome 
directicm finder in making an approach to 
landing. 

CONTACT APPROACH.— An approadfa wherein 
an aircraft on an IFR flight plan, operating 
clear of clouds with at least 1 mile fli^t 
visibility and having received an air traffic 
control authorlz atiouj^ may deviate fro m the 



BASIC VFR.~-CeUing of 1,000 feet and visibiUty 
of 3 miles, 

BEARING. — The direction of the line of si^t, 
from the radar antenna to the target, meas- 
ured in degrees. 

BEARING CURSOR.— A mechanical bearing line 
for reading target and/or course. Also com- 
monly known as navigation head, 

BLIND ZONE. — The area within the coverage 
of the radar reception pattern where radar 
echoes cannot be received. 

CALIBRATION MARKERS.— Indications on the 
screen of a radar indicator which divide the 
range scale into known intervals for range 
determination, or for Recking against, me- 
chanical indiqating dials, scales, or counters,. 

CANADIAN AIR DEFENSE IDENTIFICATION 
ZONE (CADIZy.— An ADIZ located in Canada, 

CARDINAL ALTITUDES OR FLIGHT LEVELS. - 
Odd or even 1,000-foot altitudes or flight 
levels. Examples: 5,000, 6^,000, 7,000, FL 
250, FL 260, FL 270. 

CENTER*5 AREA. — The specified airspace within 
which an air route ^affic control center 
provides fdr traffic control and advisory^ 
service, 

^ CENTRAL ALTITUDE RESERVATION^ FACIL- 
ITY <CARF). — A facility established to act 
as a clearing house for mission type flights, 

- CLEARANCE LIMIT. — The fix to which an air- 
craft is issued an air traffic clearance, 
CHECK OBSERVATION.— An abbreviated sur-' 
Skce aviation weatlier observation taken to 
determine if certain elements iiave changed 
by some specific value since the preceding 
aviation obseinration. 



presente d lua tx^ umeut approaoU procedu r e 
and proceed to the airport of destination by 
^ visual reference to the surface, 

CONTROL SLASH. — That slash, of a beacon 
target consisting of more than one slash, 
which represents the actual position of the 
associated aircraft. The control slash is 
always the one closest^Jtp^the interrogating 
radar beacon site. ^ 

CORNER REFLECTOR. — A metal device of tri- 
angular shape, used for the purpose of pro- 
viding a strong radar echo from a known 
position on the ground, 

ECHO. — The signal reflected by a^target (fixed 
or moving) to radar receiver. Also, the 
deflection or indication, on the screen of a 
cathode-ray tube, representing a target, 

EDDY.— A local irregularity in a wind. All 
winds near the earth's surface contain^ ed- 
dies, which at any given place piroduce gusts 
or lulls. Air contaMng numerous eddies is 
said to be turbulent, 

EN ROUTE AIR TRAFFIC CONTROL SI 
ICE.— Air traffic control service prodded 
aircraft on an IFR flight plan, generally, by 
centers, when these aircraft are operating 
between departure and destination terminal 
areas, 

ESTABLISHED ' .AIRWAYS/ROUTES. - Preplan- 
ned and/or published airways or routes not 
requiring * 'on-the-spot*^ computation by the 
contro^er to determine airspace to be pro- 
tected. These include: ' 



(1,) 'A designated airway, published in the 
FARs, plus any locally charted 
tuming^radius airspace. 
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(2,) A designated routo, pubUehed in the 
FAHSt and its locally charted, associ- 
ated, protected airspace, plus any 
turning-radius airspace, 

(3,) A direct route, locally charted by a 
facility for sector iise but not dissem- 
inated in the FARs, and its associated* 
protected airspace' plus turning- 
radius airspace, \ 

ESTIMATED TIME OF ARRIVAL (Et4.— Esti- 
mated time of ^rival over, the point of first 
intended landing, 

EXPECTED APPROACH CLEARANCE TIME 
(EAC')«-^The time at which it is e^qpected 
that an arriving aircraft will be cleared to 
commence jqpproacb for a landing, 
„EXP_ECTED__ FURTHER CLEARANCE TIME 
(EFC).— Tlie tiixte St wMch tt ts Booted: 

. that additional clears£nce will be issued to 
afUgibt, 

* 

FACILITY, — See air traffic control facility, 

FINAL APPROACH-IFR.-The fUgh^ath of an 
aircraft which is inbound to the airport 
on an approved final instrument approach 
course, beginning at the point of interception 
of thai course and extending to the airport 
or the point where circling for landing or 
missed approach is executed, 

FINAL APPROACH-VFR.-A fli^tpath of a 
landing aircraft in the dlrectign of landing 
along the extended runway centerline from 
the base leg to the ininway, 

FIX,-- A geographical poe:ition dcu»rmined by 
visual reference to the surface, by r^erence 
to one or more radio n&vaids, by celestial 
pxouing,' or by another navigational device, 

FLOW CONTROL, — Limitations applied to the 
flow of traffic to keep elements of the sys- 
tem, such as airports or a^rways^ from 
becoming overloaded, ^ 

GAIN, — Control for increasing or decreasing 
the amplification of the radar data on the 
scope, 

GENERAL AVIATION* — That segment of avia- 
tion qperating for private purposes, either 
for individuals pleasure or transportation of 
^itsiness personnel, crop dusting, etc, 

GRASS,— A voltage fluctuation or electronic noise 
% introduced into the receiver in such a manner 
that it appears on the scope. Sometimes 
referred to as snow, it gives the scop6 a 
qpeckled appearance so that wealc si^utls 
jxA^t not-be observed, ^ 



\ 

H FACIIITY,— An L/MF nondirectional radio 
beacon primarily intended for use with air- 
berime direction finders to give bearing in«- 
formation to the pilot, 

HF COMMUNICATIONS. — Communications using 
' hig^ radiofrequencies (HF), 

HH FACILITY^— A hi^-powered H facility, used 
primarily for transoceanic of other long 
distance flig^its, 

HIGH RADIOFREQUENCY (HF),— 3,000 to 30,000 
kilohertz, 

HOLDING, — A predetermined maneuver which ^ 
keeps an aircraft -within a^ specific airspace* 
while awaiting further clearance, 

— « 

HOLDING FIX, — A specified fix used as a ref- 
erence point in establishing anB maintaining 
the position of an aircraft while holding, 

IDENT FEATUKE;-:Thr "spex^ tsamre in 
ATCRBS equipment and the I/P feature in 
certain SIF equipment used to distinguish 
one displayed select code from other codes, 

IFR AIRCRAFT, — An aircraft conducting fli^t 
in accordance with Instrument Flight Rules, 

INSTRUMENT APPROACHES, -Approaches to 
airports made by aircraft under instrument 
fUght rules, 

JET ADVISORY SERVICE. — The service pro- 
vided certain civil aircraft while operating 
vrithin radar and nonradar jet advisory areas. 
Within radar Jet advisory areas, civil air^ 
crsft receiving this ser^i^^A are provided 
radar flight following, radar traffic infer- 
n^jiuon, and vec^rs around observed traffic. 
In nottradar Jet advisory areas, civil aircraft 
, receiving this service are afforded standard 
IFR separation from all other aircraft known 
to. ATC to be operating within these areas, ^ 

LOCAL TRAFEKXc- Aircraft operating in the 
traffic pattern of the landing area concerned, 

MARKER. — Electronic range or bearing indica- 
; tion on a radar indicator, 
MICROSECOND.— One-jT)illlohth of a second. The 

unit cf time commonly used in rvA^x^ ^ 
MILLIBAR, — A unit of pressure equal to a force 

ot 1,000 dynes per sc^are centiineter. 
MINIMUM CROSSING ALTITUDE (MCA), -The 

lowest altitude at certain radio fixec 

which an 'aircraft must cross when proceed**- 

ing in the directi(m of a higher minimum 

an route IFR altitude, 
MINIMUM EN ROUTE IFR ALTITUDE (MEA).- 

Tl^ altitude in effect between radio fixes 
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whidh usures acceptable navlgatKml signal 
coverage and meets obstruction clearance 
raquirements between those fixes. 
MINIMUM OBSTRUCTION CLEARANCE ALTI- 
TUDE (MOCA).-The specified altitude in 
^ . ^eot between radio fiices on VOR airways, 
off-airway routes, or route segments which 
meets 'obstruction clearance requirements 
for the entire route segment and which as-* 
sxtres acceptable navigational signal cover* 
. age <mly within 22 miles of a VOR« 
MINIMUM RECEPTION ALTITUDE (MRA).— The 
lowciSt altitude required to receive adequate 
signals to determine specific VOR/VORTAC/ 
TACAN fixes. * 
MODE, — The nxmiber or letter referring to the 
specific pulse spacing of the signals trans- 
mitted by an interrogator. 
1MOVEMENT AREA.— Tte part of an airport 
reserved for the taking off, landing, and 
taxiing of aircraft* 
MSI^— Mean sea level. 



NAVAID. — Navigational aid. 

NOTAM. — A Notice to Airmen in message form 
requiring esqpeditious and wide dissemination 
by telecommunications, 

NATIONAL SEARCH AND RESCUE PLAN. -An 
interagency agreement whose purpose is to 
provide for the effective utilization of all 
available facilities in all types of search 
. and rescue missions. 

OUTER FIX.— A fix in the destination terminal 
, ' area, other than the approach fix, to which 
aircraft are normally cleared by. an air 
route traffic control center or a terminal 
area' traffic control facility, and from which 
aircraft^ are cleared to the approach fix or 
final approach course. 
OUTER MARKEI\. — Raclio beacon emitting a 
vertical fanshaped pattern; typical placement 
is 5 miles out from the approach end of the 
. runWay, along the localizer course. 

PARALLAX. — The apparent displacement of a 
target d^e to the eye position of the ob- 
serve. Occurs when a map overlay system 
i&used» . " • 

PENETRATION.-* That portion of a published 
blg^ altitude instrument approach procedure 
which prescribes a descent path from the fix 
on which the procedure is based to a fix or 
Itltitude from which an approach to the air- 
port is made. 

PREQAUTIONARY . APPROACH. -A procedure 
designed to afford a pilot e:^rienoin^ flight 



difficulties a means of landing safely and 

e:q)editiously \yhile providing a safe ejection 
altitude if he elects to discpntinue the ap- 
proach. 

PRECIPITATION.— A collective name for de- 
posits of atmospheric moisture in liquid and, 
solid form, including rain, snow, hail,^dew, 
hoar frost, etc. m 

PRECISION APPROACH. —An ij^Bmmaent 
proach conducted in accordance with direc- 
tions issued by a controller referring to the 
surveillance radar display until the^^air craft 
is turned onto final approach.^ and, there- 
afterj to a precision approach radar display. 

PRESENTATION.— The fdCrm whiiJtt. the radar 
echo .signals are made to take on the cathode- 
ray tube screen, as determined by the na- 
ture of the sweep circuit utilized. Exam- 

^ pies: AZ-EL or surveillance presentation. 

PRIMARY RADAR.— See radar. 

PULSE.— A momentary, sharp change in a cur- 
rent or voltage, followed almost immediately 
, thereafter by a sharp return to normal. 

PULSE LENGTH OR DURATION. — Elapsed time, 
from start to finish, of a single pulse. Radar 
uses one antenna for both transmitting and 
receiving. Transmissions must .cease prior 
to the moment of reception. A system of 
pulsed^ energy makes the use of one antenna 
possible. The length of time the tfansmitter 
is ON during one cycle is determined by the 
pulse length. 

PULSE REPETITION FREQUENCY (PRF).— 
After a piQse is fired, the transmit-receive 
switch shifts to receive. The transmitter 
remains off for a period greater than the 
time required for the pulse to return. This ^ 
process is repeated continuously at a rate 
known as the piilse repetition fre^ency. 

RADAR (RADIO DETECTION AND RANGING).— 
A device which,' l^y measuring the time in- 
terval between transmission and:* reception 
of radio pulsus and correlating tiie angular 
orientation dt the radiated -^antenna beam or 
beams in azimuth and/or elevation, provides 
information on range, azimuth, and/or ele- 
. vation of objects in the path of the trans- 
mitted pulses. 3 

(1.) PRIMARY RADAR.— A radar system 
in which a minute portion of a radio 
pulsie, transmitted b'om a site is re- 
flected off an object and then ^received 
back at that site. 
(2.) RADAR BEACON (SECONDARY RA- 
DAR).-— A .radar system in which the 
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object to be detected is fitted with co- 
operative equipment iii the form of a 
rtidio receiver/transmitter (trans-* 
ponder) • Radio pulses transmitted 
from the searching transmitter/ 
redeiver (interrogator) site are re- 
ceived in th6 cooperative equipment 
and used to trigger a distinctive Irans- 
ndission from the tradsponder^ This 
latter transmlssio^t rather than a re- 
flected signal* is then received back 
at the transmitter/regsiver site, 
RADAR ADVISORY. — The term used to indicate * 
that the provision of advice and information 
is based on radar observation, (See advisory 
service.) 

RADAR CONTACT.— The term an air traffic 
controller uses to inform an aircrkft that it 
is identified on the radar display, that radar 
service can be provided until radar identifi- 
cation is lost or radar service is terminated, 
and that when the aircraft is informed of 
^'radar contact'* it aatomatilcally discontinues 
reporting over comptilsory reporting points. 

RADAR FLIGHT FOLLOWINa— The radar 
tracking of identified aircraft targets and 
the observation of t&e progress of these 
flights sufficiently to retain identity. - 

RADAR , HANDOFF.—TJiat action whereby radar 
identification of, radio'^^communication with 
and, unless otherwise specified, control 1:^- 
sponsibility for' an aircraft is transferred 
from one controller to another without in- 
terruption of radar fljlght following. 

RADAR IDENTIFICATION.— 'The process of as- 
certaining that a radar target is the radar 
return from a particular aircraft. 

RADAR SERVICE.— 4 term Which encoimpaflees 
one or mere of the foUo^ving services based 
on the use of radar which can be provided 
' by a controller to a radar-identified aircraft. 
These include: 

. 1* Radar separation— radar spacing of 
aircraft In accordance with established 
minimums. 
2. Radir navigational guidance— vectoring 

aircraft ♦ to provide course ^ guidance. * . 
3« Radar* monitoring-^ the radar flight- 
following of an aircraft whose primary 
navig;ation is being performed by its 
• pilots to observe and note deviations 
from its authorized fUg^t path, airway, 
or route. This includes noting the air- 
craft ^s position relative^ to abroach 
^ fixes.^ 



RADAR SURVEILLANCE. — The radar observa- 
tioar^f a given geographical area for the 
purpose of, performing some radar function. 

RADAR TRACKING. --The observation of the 
movement of specific radar targets. 

RADIAL.— A magnetic bearing extending from 
a V0P/V0RTAC/TA(^. 

RANGE MARKS. — JSlectronic reference lines ap- 
pearing on the^ sc6pe to indicate distance 
from either touchdown or the antenna site. 

RANGE SELECTOR. — On surveillance equip- 
ment the controller has a choice of ranges 
to be presented. Usually four or five differ- 
^ ent settings from 5 miles to over 30 miles. 

RAPCON. — A rad^ approach control facility 
established by or in cooperation with the 
U.S. Air Force primarily to serve air traf- 
fic at an Air Force base. ,^ 

RCC — Search and rescue coordination ce nter. 

RCR. — Runway conditions reading. 

REC EI VINO CQNTROLLER/FACILITY. - A 
controller/facility receiving control cf an 
aircraft ffom another controller/facility. 

RESOLUTION: 

1. Range— The minimurn range difference 
' between two separate targets at the 

same bearing that will allow both to 
appear^ as distinct, separate echoes on 
the indicator. . 

2. Bearing— The minimum angular sepa- 
^ ration between two targets at the same 

. range that will allow both to appear as. 
distinct, separate echoes on the indi- 
cator. 

3. Elevation— The minimum angular sepa- 
ration in a j^rtioal plane between two 
targets at the same jrange and bearing 
that Vv'tlx ttiiow Doth to appear as distinct, 

separate echoes on &e indicator. 
- • . *^ 

RIME.— A rough or feathery coating of ice. 
RNAV.— Area navigation. \ 
ROUTE.— A defined p^itb, ^consisting of one or 
more courses, which an airoracft traverses 
|in a horizontal plane over the surface of the 
earths 

'runway END. — The end of that portion of a 
runway useable for landing or takeoff. 

RpNWAY VISUAL RANGE (RVR).— The maxi- 
mum. di3tance in the direction of takeoff or 
Ittuding at which the runway, or specified 
lights or markings delineating it,>oan be 
seen from a position above a specified point 
on its centerline, at a hei^t corresponding 
to the average eye-level ctf pilots at touch- 
down. 
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SAR,— Search and rescuot 

SCAN.— That area in space covered by tt» 
radar antenna pattern. It may be an artoa of 
360* with varying ranges as on the airport 
surveillance t radar, or a restricted area 
such as that of the precision radar. 

SCATANA. — Security Control of Air Traffic and 
Air Navigatlcn Aids. 

SCOPE.— The face of the cathode-ray tube that 
is visible tb the operator on which' ^Jpeax^s 
a display of a given area of coverage, it ^ 
contains the visual display c! the receptlOD 
of the radar system and video mapping. 

SCOPE ALIGNMENT.— A means of chedd^ 
the accuracy of the radar data received and 
displayed. It also is the means of making 
minor corrections to the radar display or 
to attain proper and correct positioning of 
radar data. 

SEARCH AND RESCUE FACILITY.— A facility 
responsible for maintaining and operating 
a search and rescue service for occupants 
of missing or downed aircraft. 

SECONDARY RADAR.— (See radar.) 

SELECT CODE,— That code displayed when the 
ground interrogator and the airborne trans* 
' ponder are operating on the same mode and 
code simultaneously. 

SENSITIVITY TIME CONTROL (STC).— itis is 
an automatic electronic aid that reduces the 
gain of targets close in and increases the 
gain of targets at distant ranges. 

SEPARATION. — Spacing of aircraft to achieve 
their safe and orderly movement in flight 
and while landing and taking off. 

SEPARATION MINIMUMS.— The minimum lon^ 
{^tudinal» lateral* or vertical distanoes by 

* which aircraft are spaced throufl^ the appli- 
cation of air traffic control procedures. 

SFA.— Single frequency approach. 

SID.— Standard instnmient departure. ^ 

SIF.— Selective identification feature (of the basic 
Mark X radarJseacon system). . \ 

SIOMET.— Significant Meteorologioal Informa- 
tion. ' 

SBJGLE-PIUjrED AIRCRAFT.— Aii aircraft 
possessing one set of fli^t controls/ tandem 
coctqpits» or'^^o sets of flight controls but 
operated lay one pilot* " ^ 

SLANT RANGE. --The straight line distance ^to 
the target. Radar range is determined by 
slant line range and not the x^)rmal geo-. 
' graphic ranging. 

SLASH.— A radar beacon reply ^diQ)layed as an 
elongated target. 

O 



STRAK2HT-IN APPROACH-IFR.— An instru- 
ment approach wherein . final approach is 
.bej^ without first havihg executed proce- 
dure turn. 

STRAIQHT-IN APABOACH-VFR,^Entry of the 
traffic pattern by interception^cf the extended 
runway centerline without executing any other 
portion of the traffic pattern. 

SUNSET AND SUNRISE* — The mean solar times 
. of sunset and sunrise as published in the 
Nautical A^anac. converted to local stand- 
ard time for the locality concerned. Within 
Alaska* the end of evening civil twilight and 
the beginning of morning civil twili^it« as 
defined for each locality. 

SURVEILLANCE APPROACH.— An instrument 
approach conducted in accordance with di- ' 
rections issued by a controller referring to 
the. surveillance radar display. 

SWEEP.— A ImninescentJine formed by a stream 
of electrons on the face of the radar-scope. 

TACAN-ONLY AIRCRAFT.— An aircraft pos- 
sessing TACAN but no VOR navigational 
system capability. 

TAKEOFF CLEARANCE.— Authorization by an 
airport traffic control tONver for an aircraft 
^to take off. 

"^TAKEOFF THRESHOLD.^^^^Iftp beginning of that 
portion of a rtinway usea^ for takeofi. 

TARGET.— The indication shown on a radar 
display resulting from a pisimary radar re- 
turn or a radar beacon reply. 

TELETYPEWRITER SYSTEM.— A system of cir- 
cuits^ either landline or radio» whereby mes- 
sages are transmitted or received in type- 
written form. 

TERMINAL AREA FACILITY.— A faciUty' 
(RAPCON, or tower) providing air traffic, 
control service for 'driving and departing 
IFR aircraft and, on occasion! toWer en 
route control service. 

TOWER EN ROUTE CONTROL SERVICE.— De- 
pai^hire, en route and arrival control service 
prdMded to IFR aircraft "by one or more 
terminal area facilities. 

TRACK.— The fligbtpath of an aircraft over the 
- surface of ^the earth. 

TRAFFIC INFORMATION — RADAR. — Informa- 
tion issued to alert an aircraft to any radar 
targets observed on the radar display which 
may be in subh proximity to iia position or 
intended route of flight as to warrant its 
attenticm. 

TRAFFIC PATTERN. — The traffic flow that is 
. presoribed for aircraft landing at» taxiing 
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on, and taking off from an airport. The usual 
components of a traffic pattern are upwind 
leg, crosswind leg, downwind leg, base leg, 
and final approach, 

TRANSFEBRING CONTROLLER/FACILITY.- A 
controUer/faclUty transferring control of an 
aircraft to another controller/facility, 
; TRANSMISSOMETER,— A dlredt reading instru- 
ment tiiat indicates the visibility In the vi- 
cinity of a particular nmway, usually the 
Instrument rimway, 

TURBOPROP. ~ Turblne-englne-drlven propel- 
ler, 

TURBOJET EN ROUTE DESCENT.— A proce- 
dure for effecting the descent of military jet 
aircraft from an en route altitude to the final 
approach without execution of the maneuvers 
prescribed in a published hl^ alti^de In- 
strument approach procedure. Its purpose 
Is to expedite the movement of air traffic, 

TURBULENCE.— Irregular motion of the' at- 
mosphere produced when air flows over a 
comparatively uneven surface, such as the 
surface of the earth, or when two currents 
of air flow past or over each other In dif- 
ferent directions or at different speeds, 

UHF COMMUNICATIONS. — Communications us- 
ing ultrahl^ radlofrequencies. 

ULTRAHIGH RADIOFREQUENCY (UHF),- 300 
to 3,000 megahertz, 

USERS,— The various groups of aviation that 
use the services of the nation's aviation 
faculties, 

VECTOR,— A heading issued to an aircraft to 
provide navigational guidance by radar, 

VFR AIRCRAFT. — An aircraft conducting fU^t 
in accordance with Visual Fli^t Rules, 



VHF COMMUNICATIONS. — Communications us- 
ing the very high radlofrequencies, 

VIDEO MAPPING. — A method of reproducing a 

, map of the area covered by the radar on the 
face of the cathode-ray tube or scope. It is 
electronically fed Into the receiving system 
and displayed on the scope along with any 
target returns of the radar. The video map- 
per is synchronized with the antenna rota- 
tion, so that the video map corresponds to 
the area covered by the antenna. 

VISIBILITY. — The transparency and Illumina- 
tion^ of the atmosphere as affecting the dis- 
tance at which objects can be seen, 

VISUAL, APPROACH. — An approach wherein an 
aircraft on an IFR flight plan, operating In 
VFR conditions under the control of a radar 
facility and having received 'an air traffic 
control authorization, may deviate from the 
prescribed Instrument approach procedures 
, and proceed to the airport of destination by 
visual reference to the surface. 

WARNING AREA. — An airspace warning area Is 
the same as a Restricted Area but is located 
outside the United States or its Territories 
and possessions, 

WAY POINT. — A predetermined geographical 
position used for route definition and/or 
progress reporting purposes that is defined 
relative to a VORTAC station position. 

Two subsequentiy related way points de- 
fine a route segment, 

WEATHER ADVISORY.— .In aviation weather 
forecast practice, an egression of antici- 
pated hazardous weather conditions as tiroy 
affect the operation ol air traffic and as pre- 
pared by the National Weather Service, 



ERIC 



343 



AppencUx -It— JOINT ELECTRONICS TYPE DESIGNATION SYSTEM 



S a 
1° 



•s 

s 
5 

g 

o 

I 



no O 



u o 

CO S 




§ 8. 



I 

OQ 



o 

bo O 



in 

Q 



pa 
Q 

CO 

i 

o 
pa 
1^ 
pa 



o 



QQ 

o 



no 

CO 



a 

o 
O 
t 



u ft 

o «^ 

is a 



•«H Ti <n 



t 



„ a 

c to p 



o 
o 

|i 



53 a 



d 
S 
>5! 



a 

^ i. 

S ^ 



I • 

I ° 



I 



no 



QQ O 



I 



•H 

H no 

O 

t 



5 
a 

> 

no 
d 



no 



t 

s 

O 



■s 

u 

I 9 

o S o 



© 



> 
© 

S 

U 

o 



© 
t 



> 



its 

QQ 
O 

i2- 



© ^ m 



•rH 

QQ 
QQ 
© 
O 
O 

& 

t 



QQ 
© 
QQ 
QQ 

O 

d 
u o 

1 

QQ 



5 



o 
t 

> 



•o o 

§ a 

If 

QQ Q 

If 
I' 



ERIC 



.345 

351 



APPENDIX ill 

FAR, PART I, DEFINITIONS AND ABBREVIATIONS 



General definitions 

''Administrator'' means tbo Administrator of 
the Federal Aviation Administration or any person 
to whom he has delegated his author!^ in the 
matter concerned* 

••Air Carrier** means a person who iinder- 
takes directly ty lease» or other arrangement/ 
to engage in air transportation* 

'*AiT commerce'* means int^rstate» overseas, 
or foreign air commerce or the transportation 
of mail by air craft, or any operation or naviga-* 
tion of aircraft within the limits of any Federal 
airway or any operation or navigation of air- 
craft which directly affects, or which may en- 
danger safety in, interstate, overseas, or for- 
eign air commerce, 

''Aircraft" means a device that is used or 
intended to be used for flight in the air. 

"Airplane** means an engine-driven fixed- 
wing aircraft heavier than air, that is supported 
in flight by the dynamic reactiou of the air 
against its wings, 

'^Airpco:^*' means an area ol^ land or water 
that is used or intended to be used for the 
landing and takeoff of aircraft, and includes its 
building and facilities, if any* 

"Airport traffic area'' means, unless other- 
wise 8pecifica^y designated in Part 93» that 
airspace within a horizontal radius of 5 statute 
miles from the geographical center of any air- 
port at which a control tower Is operating, ex- 
tending from the suzia^e up to, but not including 
3,000 feet above the surface* 

"Airship** means an engine-driven lig^ter- 
than-air aircraft that can be steered* 

''Air traffic'' means aircraft operating in the 
air or on. an airpoi't surfaoe, exclusive load- 
ing ramps and parking areas* 

''Air traffic olearance" means an authoriza- 
tion by air traffic control* for ihe purpose of 
preventing collision between known aircraft, for 
an aircraft . to proceed under specified traffic 
conditions within controlled airspace. 



"Alt traffic control" means a service oper- 
ated by' appropriate authority to promote the 
safe, orderly, and e^ditious flow of air traffic* 

"Alternate airport*' means an airport at 
which . an aircraft may land if a landing at the 
intended airport becomes inadvisable* 

"Approved," unless used with reference to 
another person, means approved by' the Ad- 
ministrator* 

"Armed Forces'* means the Army, Navy, 
Air Force, Marine Corps, and'^ Coast ^ajd, 
including their regular and reserve components 
and member^ serving without component status* 

"Autorotatlon'* means a rptorcraft flight con- 
dition in which the lifting rotor is driven en- 
tirely by action of the air when the rotorcraft 
is in motion. 

"Balloon'* means a lighter-than-air aircraft 
that is not engine driven* 

"Calibrated airspeed" means indicated air- 
speed of an aircraft, corrected for position and 
instrument error* Calibrated airspeed is equal 
to true air speed in standard atmosphere at sea 
level* 

"Ceiling" means the height above the earth's 
surface of the lowest layer of clouds or obscur- 
ing phenomena that is reported as "broken," 
"overcast/' or "obscuration,'* and not classi- 
fied as "thin" or ''partial*" 

"Civil aircraft" means aircraft other than 
public aircraft* 

^ "Controlled airspace" means airspace, des- 
ignated as continentid control area, contrpl area, 
control zone, or transition area, within which 
some or all aircraft may be subject to air 
traffic control* 

"Decision height" with respect to the opera- 
tion of aircraft, means the height at which a 
decision must be made, during an ILS or PAR 
instrument approach, to either continue the ap- 
proach or to execute a missed approach* 
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'•Flight level' > means a level of constant 
atmospheric pressure related to a reference 
datum of 29*92 inches of mercury, , Each is 
stated In three digits that represent hundre^ds 
of feet. For example, fli^it level 250 repre- 
sents a barometric altimeter indication of 25,000 
feef; flight level 255. an indication of 25.500 
feet, 

**Flig^t plan*' means specified information 
relating to the intended fli^t of an aircraft, 
that is filed orally or in writing with air traffic 
control, . 

•'Flight visibility" meana Jh© average for- 
ward'' horizontal distance, from the codqpit of 
an aircraft in flij^t, at which prominent un- 
lighted objects may be seen and identified by 
day and prominent lighted objects may be seen 
and identified by nightV ' ' — ^ - 
**Fore ign_i dr cary ie rV. m ^inq nny pfirmn 
'ofheV than a citizen of the United ^tes. who 
undertakes directly, by lease or Other airfahge- 
ment, to engage in air transportation, 

*<^Girder'' means a heavier-than-air aircraft, 
that is supported in flight by the (fynamic reac- 
tion of the air against its lifting surfaces and 
whose free flight does not depend principally 
on an engine, J - 

* 'Ground visibility" means prevwling hori- 
zontal visibility neax^ the earth's surface as re- 
ported by the National Weather Service or an 
accredited observer, 

. . X 

**Helicopter" means a rotorcraft that, for 

Its horizontal motion, depends principally on 
its engine-driven rotors, 

"Heliport" means an area^of land, water, or 
structure used or intended to be used for the 
landing or takeoff of helicopters • 

'^'IFR conjditions" means weather condition^ 
below the minimum for fligjlit under visual flight 
rules, 

**IFR over-the-top," with respect' to the 
operation of aircraft, means t^^ operation of an 
aircraft over-thb-top on an IFR fll^^t plan when 
«^Oleared by^mir traffic control to maintain ''VFR 
conditions" or **VFR conditions on top," 

* ^Indicated airspeed" means the speed of an 
aircraft as shown on Its ^itot static airspeed 
indicator calibrkted to reflect standard atmos- 
phere adiabatic compressible flow at sea level 
uncorrected for airepeed system errors. 

''Kite" means a framework, covered with 
pi^r, cloth, metal, or other material, intended 
to be flown at the end of a rope or cable, and 



having as its only support the force of the wind 
moving past its surfaces, 

* 'Large aircraft" means aircraft of more 
than 12,500 pounds, maximum certificated take- 
off .wei^t, 

"Lighter^than-air aircraft" means aircraft 
that can rise and remain suspended by using 
contained gas weighing less than the air that 
is displaced by the gas, 

"Mach nimiber" means the, ratio of true air- 
speed to the speed of sound, 

'iMedical certificate** means acceptable evi- 
dence of physical fitness on a form prescribed 
by the Admlniatratpr,. _ , 1 L_ „ r . 

"Minimimi descent altitude'* m^ftii9,the.lp:w-.^ 
e St~ altitudq, expreesed iiv^^e t^alyre naewi sea , 
4ftval, to which descent is author^^" on 



approach or during circle- f<>limd m1aheuve^^^ 

e5^cg4tlon,^pf , a.^^tjmd^ 
procedure, where no electronic glide; sl<^e is 

'^Navigable airspace" means airspace af andT 
abcfve the minimum flight ^titudes gre.acrlbed 
by ,or under fhls chapter, including airapace - 
neeted^for safe.jfcate 

"Night' "means £he time" between the end of 
evening civil twilight and the beginning of morn- 
ing civil twilight, as published in the American 
Air Almanac, converted to local time, 

"Non-precision approach procedure" means 
a ^standard instnunent approach procedure in 
which no electronic glide slope is provided, 

**Operate," with respect to aircraft, means 
use, cause to use. or authorize to use aircraft 
for the purpose of air navigation, including the 
piloting of aircraft, with or without the ri^it of 
legal control (as owner, lessee, etc,), 

"Operational control." , with respect to a 
flight, means the exercise ot authority over 
initiating, conducting, or terminating a^ flight, 

"Over-the-top" means above the layer of 
clouds or other obscuring phenomena forming 
the ceiling, 

"Parachute" means a device used or intended 
to be used to retard the fall of a body or object 
throu^ the air, 

"Pilot in command" means the pilot I'e- 
spbnsible for the operation and safety of an 
aircraft during flij^t time, 

"Positive control" means control of all air 
traffic, within designated airspace, by air traf- 
fic controU / 
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MpreoisioQ approach procedure** means a 
standard instrument approach procedure in which 
. an electronic glide slope is provided, as in 
ILS and PAR. 

''Prohibited areo." means designated airspace 
within which the flight of aircraft is prohibited. 
" * ■ 

''Rating'* means a statement thatt as part of 
a certificate, sets forth special conditions, priv*- 
ilegbs, or limitations. 

NOTE: Applies to FAA certificates only.^ Ndt 
to be confused with Navy enlisted rating. 

"Reportin^f" point** means a geographical lo-* 
cation in relation to 'which the position of an 

* aircraft is reported. 

^Restricted area** means airspace designated 
under Part 73 of this chapter within which the 
fli^t of aircraft, while not wholly prphibited, 

^i0.subjeot to restriction. 

<«Rocket** means an aircraft propelled" by 
ejected e^anding gases generated in the engine 
from self-contained propellants and, not depend- 
ent on the intake of outside substances. It includes 
any part which becomes separated during the 
operaOdns. 

"Rotorcraft** means'.a heavler-than-alr'air- 
craft that depends principally for its support in 
flight on the lift gender ated by one or more rotors. 

'^Route segment** nieans a part of a route. 
Each end of that part is identified by— 

(1) a continental pr insular geogz^phical lo- 
cation; or 

(2) a point at which a definite radio fix can 
be established. 

^ ** Small aircraft** means aircraft of 12,500 
pounds or less, maximum certificated takeoff 
weight. 

"Traffic pattern** means the traffic flow that^ 
is prescribed for aircraft landing at, taxiing*" 
on, or taking off from, an airport. 

«True airspeed** means the airspeed of an 
aircraft relative to undisturbed jdr. 



'Wnl 



Jnited States,** in a geograp^Ucal sense, 
mea&s (1)^'' the States, the District (rf Columbia, 
Pvorto Rico, and the possessions, including the 
ter^toriai waters, and (2) the airsp^ of those 

^"VFI^ overi*the-top,** with respect to the 
operation Qf :ai^draft, means the opefatipn of 
an/ aircx!a£t ofverf-the-top imder VPR when it is 
n(}t, being Operated on an IFR flight plan. , ' 



Abbreviations and symbols 

■> 

"ALS** means approach light system. 
"ASR** means airport surveillance rada?. 
"ATC** means air traffic control. 
. "CAS** means calibrated airspeed. 

"DH** means decision height. 
"DME** means distance measuring equip- 
ment compatible with TACAN, 

"FAA** means Federal Aviation Administra- 
tion, 

"FM** means fan marker. 

"HIRL** means high-intensity runway light- 
ing system. 

"IAS** means indicated airspeed. 

"ICAO** means International Civil Aviation 
Organization. 

"IFR** nf\eans instrument flight rules. 

"ILS** means instrument landing system., 

"INT** means intersection. 



"LMM** 
marker. 

"LOM** 
marker. 



means compass locator at middle 
means compass 'l9Cator at outer 



"M** means Mach number. 

"MAA** means maximum authorized IFR al- 
titude. V 

"MALS** means mediiun intensity approach 
light system. 

"MCA** means minimum crossing altitude. 

"MDA** means minimimi descent ; altitude. 

"MEA** means minimmn en route IFR alti- 
tude. .ijSi- . ^? 

"MM** means ILS middle marker. 

"MOCA** means minimmn obstruction clear- 
ance altitude. ^ . ^ " 

"MRA** means minimum rec^tion altitude. 

"MSL** means mean sea level. 
1^ 



iJtiG 



"NDBiADF)"** means ^xondiredtional beacon 
(automatic direction finding « 

"NOPT** means no procedure turn required. 



'PAR* * means precision approach 
'RBN** means radio beacon. 



* * . 



"RCLM" 
ing. 

"RGLS" 
tern. 

"REIL" 
lights. 



radar. 

means runway centerllne mark- 
means runway centerllne. light sys- 
mdans runway end identification 
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**RVR'* means runway vlcual range as meas- "TDZL'' means touchdown zone lights, 
ured in the touchdown area. ^ " VFR'' means vVisual flight rules, 

'TACaM'' means ultrahigh frequency tactical range station, 
air navigational aid* ^ ••VORTAC? means collocated VOR and TA- 

. «*TAS'* means true airspeed. . ,CAN. 
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APPENDIX IV 

U. S. CUSTOMARY AND METRIC SYSTEM iJNITS OF 

MEASUREMENTS 

THESE PREFIXES MAY BE APPLIED 



TO ^LL SI UNITS 



Multiples and Sobnuiltiplei Prefixes 

1 000 000 000 000 = 10" tera (ter'a) 
1 000 000 000 = lO* giga (ji'gd) 



"^ymbob 

. T 
G 



1000000= 10' 

; . 1000= 10* 

100 = 10* 
10 = J0 
0.1 = 10-' 



mega (meg'a) 
kllo(kiro) 
hecto (hek'to) 
deka(d6k'6) 
dec! (dis'l) 
centi (sSn'ti) 



0.01 = lOr" 

6.001 = 10^ milliWiC 

0.000 001 = id* micro.<m]'kr6) ^ 

0.000 000 001 = lO* nano (nan'6) n 

0.000 000 boo 001 = lOr" pico (pe'ki) , p 

0.000 000 OpO 000 001 = 10-'* femto (fSm't$ 

0.000 000 OOP 000 000 001 = 10-" atto (df t6) a 



k*. 
h 

da 
d 



*Most commonly ustd 
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Appendix IV— U.S. CUSTOMARY AND METRIC Sl^TEM UNITS OF MEASUREMENTS 



n COMMON EQUIVALENTS AND CONVERSIONS 




A^^voximate Common Equivitenb 



=2Smiilimetirs 
=(U meter 
=0.9mtter 
= L6 kilometers - 
= 6i sqttire ctntimettrs 
= 0.(9 squire meter ' 
=0J squire meter 
=04hecteret 
= 16 aibici;eMiiMtere<^ 
=0.03 cubic meter 
=0J cubic meter 
= 1 liter t' 
= 0.()04cubkmM|r 
=^28frems IT 
= 0i5kitogrem 
=a75idlo«itt 

0.04 inch 
=33teit ^ 

:^a6mite 
-0.16 squire inch 
rllsquirefett 
: 1.2 squire yards 
= 2.5 acres 
= 0.06 cubk tech 
= 35 cubic teet 
:1J cubic yards 
= 1 quart (Iq.) 
= 2S0|illons 
: 0.035 oun^(ivdp) 
'12 pounds (ivdp) 
: 13 horsepower 



Conversions Accurate to Firts Per Million 



liiKh 
Ifoot 
lyird 
Imile 

1 squire inch 
1 squire foot 
1 squire yird- 
licre 
1 cubic inch 
1 cubic foot 
1 cubic yird 
1 quirt (Iq.) 
1 fillon 
lounce(ivdp) 
1 pound (ivdp) 
1 horsepower 

1 millimeter 
Imeter 
1 meter 
1 kilometer 
1 squire centhneter: 
1 squire meter 
1 squire meter 
Ihecteref 
1 cubic centimeter ^ 
1 cubic meter 
1 cubic meter 
lIHerf 
1 cubic ifSfir^ 
Ipim 
1 kilogrim 
1 kilowitt 



t common term not used in SI 



hichesx2S.4* 

yirdsx 0.9144* 
ibitesx 1.609 34 
t inches X 6.4516* 
^teetxO.0929030 
square yards X 0.836 127 
acresx0>404686 
cubic techesx 16:3171 
Oibichetx 0.028 316 1 
cuMcyirdsxa764$55 * 
quarb(lq.)xa946353 
pltemx0.0037SS41 
0ttms(avdp)x213495 
pounds (avdp)x 0^153 592 
horsepower X 0.745 700 

mWimetersx 0.039 3701 

metersx3ilOS4 

meterexL09361 

kilometerexQi21371 

square centimeters X 0.155 000 

square meters x 10.7639 

square meters X 119599 

becterssx247105 

cubic centimeters x 0.061 023 7 

gMcmeteisx35.3147 

9bic meters xU07 95 

litersxL0S669 

cubic meters X 264.172 

fremsx 0352740 

kilo|remsx2.2046? 

kilowitbx 1.341 02/ 

*exact 



= millimeters 

= meters 

= meters 

= kilometers 

= squire centimeters 

= squire meters 

= squire meters 

= hectares 

= cubic centimeters 

— .cubic meters 

= cubic meters ^ 

==litefs 

= cubic meters 

=frims 

= kilocrams 

= kilowatb 

= Inches 
= teet 
= yards 
= mites 
= squire inches 
= squire feet 
squire yirds 
= acres 
: cubic inches 
cubic feet 
: cubic yards 
quirbdq.) 
: tillons 
ounces (ivdp) 
pounds (ivdp) 
horsepower 
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INDEX 



Abbreviations and definitions, ATC, 337«-343 
Abbreviations and definitions, FARt Part 1, 

346-349 
AC rating, 1 

Additional ^ervices, 304' 
ADIZs and defense area, 44 
Adjustment, Voliune, 227 
Advancement, 2-10 

advancement to warrant and commissioned 

officer, 2-5 
how to prepare for advancement, 5-10 
how to qualify for advancement, 5 
Advisory circular, 324 
Advisory messages, flig^ 84 
Aeronautical charts, 61-68 

chart, source, corrections, and 

procurement, 64 / 
factors in chart construction, 61 
information shown on Aeronautical 
charts, 62 
Aeronautical chains, information shown 
op, 62 , 

Aids to air navigation, 143-159< 
Air controlm^axt rating, 1-10 
Air masi§ classes, 98 
#jUr masses, 98 

air mass classes, 98 

source region, 98 
Air navigation, basic concepts of, 

47-64, 68 . ^ 

Air operations manual^ 328 
Air regulationst Fadera), 20«*46 
Air traffic control center, carrier^ ^ 

(CATCC), 306 
Air traffic coptrol commtmications, 

227-245 

Air trafflo control facilities miihual, 

OPNAVINST 372ia (series), 327 
Air traffic, control facility, 29^^8 

interrelationship of operating 
positions, 294 



Airframe icing, 117-120 

clear ice, 119 

frost, 120 .J 

rime ice, 119 
Aircraft approaching head-on, 29 
Aircraft, arri^g, *303 ^ 
Aircraft, deparfi^, 303 - 
Aircraft designation and characteristics, 

military, 11-19 
Aircraft, instrumentation, 151 
Aircraft overtaking another, 30* 
Airman certificate, temporary, 22 
Airman^'S information manual (AIM), 

322 ' 

Airmen (NOTAM), notice to, S7 
Airfield pavement marking, 188 
* Airport layout, 184^199 

airfield pavement marking, 188 

facilities, 184 

field lighting systems and operation, 
• 193 r 

selection of site, 184 
Airport traffic control and airfield 

equipment, 184-226 
Airport traffic contrbLprocedures, 201 
Airspace, positive conu*olled, 248 
Airspace ^^stom, natt^al, 246 
Altimeter selling indicator, 173 
Altimeter setting information, 251 
Altitude verification, 251 
Altitudes, cruising, 40 i ^ 
Analyses and forecasting centers, 126 
AN/FPN-47 (ASR-5) radar, 288 
AN/FPN-52 radar, 288 
AN/FSA-17 communications console, 

I6r 

AN/FSA-52 communications console, 
163 

AN/FSA-58 communications console, 
163 

Approach control information, 252 
Area navigation, (HNAV), 247 
Arresting gear, E-5 emergency chain- 
type, 221 
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INDEX 



Arresting g©tr, E-15 and E-27> 222 

Arresting gear, E-*28 emergency run- 
way/arresting gear, 224 

Arriving aircraft, 303 

ATC de£Uiition8 and abbreviations, 
337-343 

ATC fs.quipment, types of, 285 

ATC Ught signals, 242 

ATCRBS application, 282 

Aulborized'controilers, 199 

Automatic carrier landing system 
(ACLS), 314 

Automatic direction finding (ADF), 156 

Automatic terminal information service 
(ATIS), 238 

Auxiliary equipment, 275, 283 

Aviation weather reports and advisories, 
126**142 

Aviation weather service, 126-128 

analjrses and forecasting centers, 126 
types of weather observations, 127 
weather comznunications systems, 
127 

B 



Barrier, runway overrun, 224 

Basic air uvigation, 47-*68 

Basic concepts of air navigation, 47-*54 

direction, S2 

position, 48 
Basic mission symbols, 11 ' 
Basic radar beacon ^stem, 280 
Basic radar components, 271 
Basic radio theory, 143*148 

antenna, 146 

radio receiver, 147 

radio theory, 144 
Beacons, radio, 155 

Branch logs and records, flight planning/ 
approval, 329 

•C 



Carrier air traffic control center 

(CATCC), 306-317 

automatic carrier landing system 
(ACLS)» 314 

CCA equipment, 313 

definitions of CATCC terms, 310 

LPH procedures, 312 

precision radar, 314 
' search radar, 313 
CATCC terms, definitions of, 310 



CCA equipment^ 313 
Censorship, p3rsonal, 333 
Centers, analyses and forecasting, 126 
Certification and rating handbook 

7220a (series), 324 
Certification-FAR, part 65, 20-26 
Chain-type arresting gear, B-5 

emergency, 221 
Characteristics, radar pez^ormance* 277 
Characteristics, water vapor, 113 
Chart construction, factors in, 61 
Chart, source corrections, and pro- 
curement, 64 
Charts, aeronautical, 61-65 
Classes, air mass, 98 
Classified material, destruction of, 335 
Classified material, disposition of, 335 
Classified material, transmission of, 335 
Clear ice, 119 
Clocks, 176 
Cloud genera,. 99 

Clouds, 99-106 ^ 

clcmd genera, .99 
Code* assignment, radar beacon, 302 
Codes, flight plan, 73 
Cold fronts, 107 

Compass i: deviation" magnetic heading, 
magnetic + variation^ true 
heading, 64 
Communications, air traffic control, 227 
Communications consoles, 160-166 
'AN/FSA-17 communications 

console, 161 
AN/FSA-52 commiinications ^ 

console, 163 
AN/FSA-58 communications 
console, 163 
Communications, emergency, 240 
Communications security^ 239 
Communications, visual, 242 
'Compromises, violations and, 333 
Conditions requiring a NOTAM, 88 
Corrections, chart, source, and 

procurement, 64 
Consoles, coinmunications, 160 
Content and format of the hourly 
aviation weather report, 128 
Contractions handbook 7340*1 (serie^, 
323 

Control center carrier air traffip 

(CATCC), 306 % f 
Control procedures, IFR, 249 \ 
Control procedures^ IFR/SVFR, 246-269V, 
Control responsibility, transfer of IFR, 260 
Control tower, 199-221 

airport traffic control procedures, 201 
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Control Tower continudd 
tuthorized oontrollbrs, 199 
002X3bin9d responaibilities, 199 
emergency and orafih procedures, 218 
minixDUjn fuel, 218 
tower operating positions and 
responsibUityt 200 

Control tower equipment, 160-183 / 

Controlttower log, 329 

Controllers, ftutborixed;^ 199 

Converging aircraft^ 29 

Crash and entiargency procedures, 218 

Cruising altitudes, 40 

CTO and f aciUty rating, 23 

Custody, 333 

D 



Dally and monthly traffic tabulation, 329 
Decoding hourly aviation weather reports, 

examples of, 137 ' 
Definitions and abbreviations, ATC, 337-343 
Definitions and abbreviations, FAR, part 1, 

346-349 

Definitions of CATCC terms, 310 
Definitions of humidity, 114 
Delivery and relay, IFR clearance, 260 " 
Departing aircraft, 303 
Designation of —FAR P4rt 71, 25 
Destruction of classified material, 338 
Digital display Indicator, 179 
Direct altitude and identity readout 

(DAIR) system, 289 
Display, tower bri{^ radar, 179 
Disposltiotr^ classified material, 335 
Distance measuring equipment (DME), 149 
Distribution, NOTAM summary, 90 

E 



Electrical shock, treatment for, 321 
Electrometeors, 121 
. aurora, 121 

Ughtnlng, 121 
Elementary plotting, 59-61 

LOPs established by bearings, 60 

plotting from known positions, 60 . 

plotting lines of position (LOPs), 60 
B-5 emergency chain-type arresting gear, 
221 

E-16 and E-27 arresting gear, 222 
E-28 emergency runway arresting gear, 224 
BlnergeAoy and crash procedures, 218 
Emergency arresting gear,^morest9 223 



Emergency chain-type arresting gear, E-6, 
221 

Emergency comznunicationsr 240 
Emergency radar patterns, 306 
Emergency recovery equipment, 221 

E-5 emergency chain-type arresting gear, 
221 

E-15 and Er27 arresting gear, 222 
E-28 emergency runway arresting 
gear, 224 

merest emergency arresting gear, 223 

runway foam]bg, "226 

runway overjrun barrier, 224 _ 
Emergency runway arresting gear, 

E-28, 224 
Enlisted rating structure, 1 
En route air traffic control 7110»9 

(series), 324 
En route and termizial publications, 326 
Equipment, CCA, 313 
Equipment, emergency recovery, 221 
Examples of decoding hourly aviation 

weather reports, 137 
Examples of PIREPs, 138 

F 



FAA^pubUcations, 322-324 
advisory circular, 324 
airman's inform ati^ manual, 322 
certification and rating handbook 

7220a (series), 324 
contractions handbook 7340*1 (series), 

323 

en route air traffic control handbook 

7110»9 ^[series), 324 
federal aviation regulations (FARs>t 323 
flight^servlces handbook 7110a0 (series)^ 

324 

location Identifiers handbook 7350a 

(^rles), 323 
terminal air traffic control handbook 
7110«8 (iderles), 323 
Fapllity and CTO rating, 23 
Factors in chart oonstruction, 61 
FA9, Part 1, definitions and iJDbreviations, 
346-^9 

FAR, Part 65-* certification^ 20^25 
FARf Part 7X — deslgnaHbn of, 25 
FAR, P^ 73— special use airspaces 26 
FAR, Part 75— jet routes, 27 
FAJR, Part 91— gener^ operating and 

iHi^t rules, 27-43 ' 

instrument flight rules, 39 > 

visual flight rules, 37 
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FAR, Part 95— IFR altitudes, 43 
FAR, Part 99 — security control of air^ 

. traffic, 43-46 
Federal air regulations, 20-46 
Federal aviation regulations (FARs), 323 
Federal meteorological handbook # 1 

surface observations (FMH i 1)> 324 
Field lifting systems and operatl6ns, 193 
•Fighter director vocabulary, 242 
Flight advisories, 138 
Flight advisory messages, 84 
Flight data and status boards, 330 
Flight data,^relay of, 75 
Flight handling, 69-84 

departures, 78 

flight advisory messages, 84 

flight plan codes, 73 

flight plan form, 69 

flight progress strips, 76 
. IFR flight handling, 82 

military overseas flight messages, 84 

preflight planning by pilots, 69 

relay of flight data, 75 

shore/ship operations, 73 

stopover fLi^t plans, 71 ^ 

VFR fU^ht handling, 81 
Flight information publications, 324-327 

enroute and terminal publications, 326 

flip planning, '324 

flip planning chart— low altitude— U.S., 
325- 

Flight messages military overseas, 84 

Flight packets, 65 

assembly, 65 

purpose, 66 
Flight plan codes, 73 
Fli^t plan form, 69 
Flight plans, stopover, 71 
Flight planning/approval branch logs and 

records, 329 ^ 
Flight progress strips, 76 
Flight services, 69-92 
Fli^t services handbook 7110.10 (series), 

324 

Flip planning, 324 

Flip, planning chartr-low altitude— U.S., 32^ 
Foaming, runway, 226 
^ Fog, 114-117 

classes^ 115 ^ - 

formation'Of fog, 114 
Format and contents . pf the hourly aviation 

weather report, 128 
Formation flights, 250 
Frequency monitoring, 227 ^ 
Fresnel lens landing systems, 317 



Fronts and associated weather, 106-112 

cold fronts, 107 ^ ^ 

occluded fronts, 1 09 

stationary fronts. 111 

warm fronts, 109 
Fuel, ininimum, 218 - 
Fundamentals of radar operation^ 270-292 

AN/FPN-47 (ASR-5) radar, 288 

AN/FPN-52 radar, 288 

ATCRBS application, 282 

auxiliary equipment, 274, 283 

basic radar beacon system, 280 

basic radar components, 271' « 

direct altitude and identity - readout (DAIIQ 
system, 289 

GCA quad radar AN/FPN-36, 287 

ground controlled approach (GCA),*' 285 

radar display,'273 

radar performance characteristics, 277 
surveillance application, 276 
types of ATC equipment, 285 



GCA quad radar AN/FPN-36, 287 
Genera cloud, 99 

General flight arid operating instructions manual 

OPNAVINST 3710.7 (series), 328 
General operating and flight rules— FAR, Part 

91, 27-43 
General safety precautions, 319 
Ground controlled approach (GCA), 285 



H 



Handling, fUght, 69-84 
Handoff, radar, 301 

Hciurly aviation weather reports, 128-137 

content and from at ot the hourly avialtion 
weather report^ 128 

examples of decoding hourly aviation 
^ weather reports, 137 - 
Hcw^ prepare a NOTAM, 88 
Humidity, 112-114 

definitions of humidity, 114 

water vi^r characteristics, 113 
Hu£h)idity, definition of, ^114 
Hurricane advisories, 139 
Hydrometeors, 122 

precipitation, 122 



I 



Ice, clear, 119 
Ice, rime, 119 
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lolngt tir£rame» IIT 
^ . Identification, radar, 299 
JJFR altitudes— FAR, part 95, 43 
""lIl'FR clearance delivery and relay, 250 
. IFR control procedures, 249-265- 
altimeter setting information, 251 
altitude verificatioii, 251 
approach control information^ 252. 
formation flights, 250 
IFR clearance delivery and relay, 250 
IFR control responsibility, 249 
nonradar IFR separation mlnimums and 

methods, 252 
• nonreceipt of position reports, 252 
priority of service, 250 
radio communications failure, 252 
radar IFR separation minima, 265 
significant weather, 251 
" special VFR operations, 264 
transfer of IFR control i^spozxsibility, 250 
transfer of radio cominunications, 250 
^ IFR control responsibility, transfer of, 249, 250 
IFR flight handling, 82 
IFR/SVFR control procedures, 246-269 
IFR^eparation minima, radar, 265 
Indicator, digital display, 179 
Information, altimeter setting, 251 
laform^tion, iq)proach control, 252 
Information, NON — NOT AM, 88 
Inform.ati^on shown on aeronautical charts, 62 
Instructions, Operating, 183 
Instrument landing system, 157 
Interrelationship of operating positions, 294 



Jet routes— FAR, Part 75, 27 
Joint electronics type designation system, 
160, 344, 345 



Location, identifiers handbook 7350.1 

(series), 323 
LOPS established by bearings, 60 
LPH procedures, 312 



M 



Maintenance, operating, 183 
Maiieuverability and performance of 

military aircraft, 15-19 
Marker beacons, 157 
Measiirements, U.S. customary and 

metric system units of, 350, 351 
Memorandum for aviators, 328 
Messages, flight advisory, 84 
Meteorological elements affecting 

aviation, 93-125 
Methods used to subvert U.S. military 

personnel, 332 
Metric system units of measurements, 

U.S. customary and, 350, 351* 
Microphones, 166 

techniques, 167 

types, 166 
'Military aircraft designations, 11 

basic mission symbols, 11 
^ design numbers, 12 

designation, 12 ' 

modUied mission symbols, 11 

series symbol, 12 

status prefex symbols, 11 

type symlx)ls,'12 
Military aircraft designations and * 

characteristics, 11-19 
Military overseas.flightmessages, 84 
Minimum fuel, 218 
Monitoring, frequency, 227 . 
Monitors, NAVAID, 177 
Monthly and daily traffic tabulation, 329 
Morest emergency arresting gear, 223 



Landing, system, (ACLS) automatic, 
landing systems, fresnel lens, 317 . 
Landing systems, optical, 3l7 
Layout, airport, 184 
Li^t signals, ATC, 242 
Liipbitations, capabilities and, 151 
Limitations of security, 331 
Lithomateors, 122 

dust, 122 ^ J 

haze, 122 

sand, 122 

smoke, 122 
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carrier, 314 . 

— V /National airspace system, 246-249 
^ area navigation (RNAV), 247 

positivie controlled airspace, 248 
NAVAID monitors, 177 

Naval air training and operating procedures 
standar(^zation (NATOPs) xQi^ual 
CV^/CVS, 328 
^ Navy publications, 327-329 

air operations manual, 329 
air traffic control facilities manual, 
OPNAVINST 3721.1 (series), 327 

356 
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Kavy publications— continued 
directivefl, 328 

general flight and operating, Instruo- 
tions manual, OPNAVINST 37l0t7 
(sarids), 328 
znemorandun) for aviators, 328 
naval air training and operating pro* 
ceduras standardization (NATOPs) 
manual CVA/C7S, 328 
• technical manuals, 328 m 
' Nondirectional radio beacons (NDB), 155 
NON-NOTAM fjiformation, 88 
Nonradar IFR separation minimums and 

methods, 252 
Nonreceipt of position reports, 252 
NOTAM summary distribution, 90 
NOTAM system, USAFAJSN, 87 
NOTAM .responsibility, 87 
NOT/VM3, postingi 91 
' Notice to airmen (NOTAM), 87 

conditions requiring-a NOTAM, 88 
how to prepare a NOTAM, 88 
NON-NOTAM information, 88 
NOTAM responsibility, 87 
NOTAM summary distribution, 90 
posting NOTAMs, 91 
USAF/USN NQJAM system, 87 

O 



OPNAVINST 3721.1 (series), air traffic 

^ control facilities manual, 327 
Occluded fronts, 109 
Omniranges, types of, 149- 
Operating^ positions and responsibilities, 
tOArer, 200 

' Operating i>ositions, interrelationship of, 
294. 

Operations, shore/ship, 73 
C^cil landing systems, 317-319 
fresnel lens landing systems, 317 
pUot landing aid television (PLAT) , 
system; 318 ^ 
Overrun barrier, runway, 224 

P 



Part 1, definitions and abbreviations, 

FAR, 346-349. 
pavement marking, airfield, 188 
Performance and maneuverability of 
aircraft, 16-19 

aircraft characteristics, 17-19 
Personal censorship, 333 



Photometeors, 121 

coronas, 121^* 

fogbows, 121 

halos, 121 

rainbows, 121 
Phraseology for weather report items, 139 
Pilot landing aid television (PLAT) 

system, 318 
Pilot reports (PIREPs), 137 

examples of PIREPs, 138 

HREP format, X37 
PIREP format, 137 
PIREPs, examples of, 138 
Plotting, elementary, 59^61 
Plotting from known positions, 60 
Plotting lines of poQition (LOPs); 60 
Portable traffic Ught, 174-176 
Position reports, nonreceipt of, 252 
Positive controlled airspace, 248 
Posting NOTAM s, 91 
Precautions, safety, 319 
Precision radar, 314 ^ 
Preflight planning Iqr pilots, 69 
Prepare a -NOTAM, how to, 88 
Pressure, 93-98 

atmosphere, 93 

pressujpe and temperature changes, 93 

pressure systems, 96 
Pressure and temperature changes, 93 
Pressure systems, 96 
Priority of service, 250 
Procedure; radar, 298 
Procedures, 84-87, 201, 218, 227, 24^, 270- 
321 

airport traffic control, 201 
emergency and crash, 218 
. IFR control, 249 
LPH, 312 

radar and allied equipment, 270-321 
radio, 227 

SARfor IFRfUghts, 86 
' SAR for VFR fUghts, 85 
search and rescue (SAS), 84-87 

Procurement, chart, soxrce, and cor- 
rections, 64 

PubUcations, FAA, 322-327 
flight information, 324 
navy, 327 

records, and security measxires, 322 
Purpose of the security program, 330 

o 



Qualifications for advancement, 361 
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Radar, AN/FPN-47 (ASR-5), 288 

AN/FPN-52. 288 
Radars, 270-321 

allied equipri)4nt and procedures, 270-321 

l^eacon code assignment, 302 

beacon system, basic, 280 

components, basic, 271 
^ display, 273 

display, tower bright, 179 

identification. 299 

handoff, 301 

IFR separation minima, 265 

operations, fundamentals of, 270 

patterns, emergency, 306 

performance characteristics, 277 

precision, 314 ^ 
Radar procedures, 298-306 ^ 

additional services, 304 

arriving aircraft,. 303 

departing aircraft, 303 

emergency radar patterns, 306 

radar beacon code assignment, 302 ' 

radar handoff, 301 - 

radar identification, 299 

radar vectors, 300 
Radar, search, 313 
Radar vectors, 300 
Radio beacons, 155-157 

automatic direction finding (ADF), 156 

marker beacons, 157 

nondirectional radio beacons (NDB), 155 
Radio beacons, (NDB)', nondirectional, 155 
Radio communications failure, 252 
Radio coxnmunicatioils, transfer of, 250 
Radio procedure, 227-242 

automatic terminal information service 
UATIS), 238 ' 

communications (Security, 239 

emergency comm-onications, 240 

fighter director vocabulary, 242 • 

frequency monitoring, 227 

phraseology, 228 

receiver check, 227 
^ soatana» 240 

Tolume adjustment^ 227 
Radic) receiver, 147 
Radio theory, 144 
Rating of air controlman, l-lO 
Rating structure, enlisted, 1 
Receiver check, 227 
Receiver checks, VORt 150 
Receiver, radio, 147 
Receiving equipment, 148 
Reception distance, 149 



Records and reports, 329 

control toweflcTg, 329' 

daily and monthly traffic tabulation, 329 

flight data and status board, 330 

flight planning/approval branch logs and - 
records, 329 

pass down the line (PDL), 329 
Recovery equipment, emergency, 221 
Region source, 98 
Regulations^ federal air, 20-46 
Regulations, Federal Aviation (FARs), 323 
Remote control panel, 182 
Reports and records, 329 
Reports, hourly aviation weather,. 128 
Reports, .pilot (PIREPs), 137 
Responsibilities combined, 199 
Responsibilities, tower oparating positions 

and, 200 
Respohsibllity, ifr control, 249 
Responsibility, NOTAM, 87 
Rime ice, 119 

Runway arresting gear, E-28 emergency, 224 

Runway foaming,. 226 

Relay of flight data, 75 

Runway overrun barrier, 224 . l 

Runway visual range (RVR) Indicator, 178 

digital display indicator, 179 

theory of operation, 178 

S 

n 

SAH/procedures for IFR flights, 86 
procedures for VFR flights, 85 
Safety precautions, 170, 319 

general safety precautions, 319 

treatment for electrical shock, 321 
Search and rescue (SAR) procedures, 84-87 

SAR procedures for IFR flights, 86 

SAR procedures for VFR flints, 85 
Search radar, 313 
Security, 330 

clasEdflcation categories, 331 

custodial precautions, 334 

custody, 333 

destruction of classified material, 335 
disposition of classified material, 335 
limitations of security, 331 
methods use'd to subvert U.S. military 

personnel, 332 
personal cenl^oxiship, 333 
purpose of the security program', 330 
^curlty manual, 330 
security principle, 330 
transmission of classified material, 335 
violations and compromises, 333 
Security, commvmications, 239 
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Security control of air traffic — FAR, Part 

99, 43-46 
Security, liiDitations of, 331 
Security manual, 330 
Security principle, 330 
Security program, purpose of, 330 
Series symbol, 12 
Services, additional, 304 « 
Services, flighty 69-92 
Severe weather outlook narrative, 139 
Severe weather watch bulletin (WW), 139 
Shore/ship operations, 73 
Significant weather, 251 
Site, selections of, 184 

Source, chart, corrections, and procurement, 

64 . 
Source region, 98 
^cial li^t signals, 242 
^cial use airspace— FAR, part 73, 26 
^cial VFR operations, 264 
Stationary fronts. 111 
Status boards, flight data, 330 
Status prefix symbols, 11 
Stopover flight plans, 71 
Strips, flight progress, 76 
Surveillance application, 276 
Systems and operation, field lighting, 193 
Systems, pressure, 96 
Systems, weather commimications, 127 



Traffic control procedures, airport, 201 
Traffic light, portable, 174 
Traffic tabulation, daily and monthly, 329 
Transfer of IFR control responsibility, 250 
Transfer of ra^ communications, 250 
TransmissiAf^classified material, 335 
Treatment for ^ectrical shock, 321 
True ± variation = magnetic heading 

magnetic i deviation = compass heading; 
54-59 

distance, 55 

time, 55 
TV cUsplfiy unit, 182 
Type symbols, 12 
Types of ATC equipment, 285 
Types of omniranges, 149 
Types of weather observations, 127 



U 



UHF/VHF omnidirectional ranges, 148 

USAF/USN NOTAM system, 87 

U»S. customary and metric system units 

of measurements, 350, 351 
U,S, military personnel, methods used to 

subvert, 332 



Technical manuals. 

Temperature and pressure changes, 93 ^ 
Temporary airman certificate, 22 
,^ Terminal air traffic control handbook 

7110.8 (series), 323 
Terminal publications, en route and, 326 
Theory of operation, 178 * 
Thunderstorms, 123 

formation, 123 

structure, 123 

thunderstorm weather, 125 
Thunderstorm, weather, 125 
Tower bright radar display, 179 , 

basic principles of operation, 181- 

operating instructions, 183 

operating maintenance, 183 

remote control panel, 182 

[TV display unit, 182 • ^rw^ 
Tower, control, 199 

Tower operating positions and responsi- 
^ bllity, 200 

Traffic control and airfield equipment, 
airport, 184-226 



Vectors, radar, 300 

Verification, altitude, 251 

VFR flight handling, 81 

VFR opsrations, special, 264 

VHFAJHF omnidirectional ranges, 148-155 
aircraft instnunentation, 151 
capabilities and limitations, 151 
classification, 150 

distance measuring equipment (DME), 
149 

identification, 150 

principle of operation, 148 

receiving equipment, 148 

reception distance, 149 ' 

types of omniranges, 149 
. VOR receiver checks, 150 ' * • 

Violations and compromises, 333 
Visual commimications, 242 

ATC Ught signals, 242 

special light liignals, 242 
Vocabulary, fighter director, 242 
Voice recorder— reproducer IU>*217AJNH, 

168 
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Voice recorder— reproducer RD-379 (V)AJNH, 
' 170 

Voice recorders aiid Jteproducers, 167-171 
demagDdtlzer, 170 
sifety precautions^ 170 
voice recorder— reproducer RD-379 

(V)AJNH, 170 
voice recorder— reproducer RD-217AJNH, 
,168 

voice reproducer RP-214 {V)AJNf 171 
Voice reproducer RP*214 (V) AJN, 171^ 
Volume adjustment, 227 
VOR receiver checks, 150 



W 



Warm frontj, 109 



Water vapor characteristics, 113 
Weather advisories, 1.38 
flight advisories, 138 
hurricane advisories, 139 / 
severe weather outlook narrative, 139 
severe weathsr watch bulletin (WW), 
Weather commimications systems, 127 
Weather, fronts and associated, 106 
Weather observations types of, 127 
Weather outlook narrative, severe, 139 
Weather reports and advisories, aviationi; 
126-142 

Weather reporti^, hourly aviation, 128 
Weather report items, phraseology for, 
Weather'thunderstorm, 125 
Weather service, aviation, 126 
Weather watch Iwlletin (WW), severe, 139 
Wind indicator, 171-173 
Winds, 120 
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QUALIFICATIONS FOR ADVANCEMENT 



..This appendix provides you with a list of the minimum qjiJkl ifications for advancement 
to Air iControTman Third or Second Class. . The official soui^ Qf this li^t is the Manual 
of Qualifications for Advancement, NAVPERS 18068-C. The'assignment numbers given opposite 
the qualifications refer io the assignments in the NRCC Air Controlman 3 & 2, ,NAVEDTRA 
10367-F. Each course assignment contains information related to a practical or knowledg%»^ 
factor, as shown. 



AIR CONTkOLMAN 3 & 2 



Air Controlmen perform air traffic control duties in air control towers, radar air traffic 
control facilities, and air operations offices ashore and afloat; operate radiotelephones, 
light signals and systems, and direct aircraft uhc r VFR and IFR conditions; operate sur- 
veillance radar, and identification equipment (IFF); operate ground- and carrier- 
controlled approach systems and air surveillance radar approach equipment; assist pilots 
in the preparation and processing of flight plans and cle.arances; and maintain current 
flight planning information and reference materials. 



QUALIFICATIONS FOR ADVANCEMENT 



Required for 
Advancement to 
AC 



^Cove^^d^*" 
in 

Assignments 



SAFETY ' 

1.00 Practical Factors 

.of' Observe safety precautions in handling 
and operating electrical and electronic 
equipment ... 



E-4 



B. CONTROL TOWER OPERATIONS 
1.00 Practical Factors 



8, 13 



.01 



.02 
.03 



Determine frequencies and operate 
^lectronit: equipment to com- 
municate with aircraft . . E-4 

Contr6>»air traffic under VFR copditions E-4 

Issue instructions to aircraft on the 

ground relative to taxiing, parking, 

and related airport- information • . . • . ^-4 



. 8, 10 
2, 9 



9, 10 
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qUALIFICAJIONS FOR. ADVANCEMENT Required for Covered^ 



B. CONTROLJOWER OPERATIONS - Continufecl 

1.00. PrtJcticaWFactors \ 

.04 Issue orali instructions from the control ^ 
•towgr to rfispatch fire, crash, and rescue 
: •^equipment tor emergency landings, crashes, 



Advancement to in ^ 

AC AssignnjenrCs 



^05^ Operate interphone communications \ 

" ' ^Bqudgnent .tl . . .i.* 

.06 Copy instru^nt flight rules (IFR) clear- 

^nceS;.and relay .to aircraft 

\*07^bflei*ate air^rt .traffic control signal 

l^ght,.5un . \ 

.08 '-0pe(^a« field ejpd approach lighting 



; \ 2.00 khowledge^actars :; 5 ' 

' ' : ' \ ^ \ 
/r^Ol 'Type$ of information included Jn 

landjirtfl, taxi, aqd takeoff' ipsxnuctior 
^ .Og^ Stan|la^d Navy airfield.piar^kfngs iand 
. . "MjgKt|ng%stem . il.^. . ; 

„.03 Procgdunes and phraseOjJ;ogy[us,$,d to 
. .cofUnuni^^te w^th ^aircraft Jrom the 
• "'ir cojitrbls tower . . ; . ?V . 
^04/ Standard;^yisrual signalis. used 
" * between ^/lircr^ft ^and. cpntri^r' 



jures per- 



.05 fSQATANA and ADJZ proc6di 

lT^y:Ci:J^Emx\^o air.traftte.c__ 

S06^ >[ypes, (resignations, €|nd general 
mght c^racteristi^ of current 
Us military aircraft ....... 

.07 Characteristics and capabilities 
of control tower equipment . . . . 

.08 Federal air regulations pertaining 
to air traffic control by naval 

control towers ^. . .' . 

♦09 Procedures for control of air- 
craft which has experienced an 
emergency situation in flight . . . 
.10 Procedures for alerting search 

and rescue facilities 
.11 Principles of and requirements 





10 




4, 8' • 


. E-4 


4, 10 




8 






. E-4 


10 


. E-4 


8, 9 


C A 


0, 7, iU 


. E-4 


11 


. E-4 


11 


, E-4 


1 


. E-4 


8 


. E-4 


1 


. E-4 


10 


. •E-4 • 


4 


. E-4 
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^QUALIFICATIONS FOR ADVANCEMENT 



Required for 
Advancement to 

AC ' 



Covered 
in 

Assignments 



C- RADAR' AIR TRAFFIC CONTROL AND IFR PROCEDURES 

1.00 Practical Factors 

•41 Operate surveillance radar, IFF'^quip- ^ 

ment, and remote radar indicators E-5 

2.00 Knowledge Factors 

.01 Purpose and interrelationships of 
operator positions and equipment 

in air traffic control facilities E-4 

.02 Description and use of electronic aids 

. to air navigation . . .* * . . . E-4 

.07 >Basic joint system and nomenclature 

used to identify air traffic 

control facilities ' ^. . E-4 

.OS^enelral procedures of search 

and rescue operations ^ E-4 

.09 Purpose of approach control 

facilities . / E-4 

.40 IFR procedures for air traffic ^ 

control . ' E-5 

.41 Procedures for locating, ident>fying, 

and tracking aircraft by using 

radar, IFF, and related equipment , -E-5 

' \ .42 Effects of weather and topography 
on the operating capabilities of 

radar, IFF, and related equipmUnt *. . . . . 'E-5 

.43 Characteristics, pur'poses, phraseology, ^ 
and general operating procedures of 
landing approach systems/ including 
Precision Approach Radar (PAR), 
Carrier Controlled Approach (CCA), 
Optical Landing Systems (OLS), Air 
Surveillance Radar (ASR), and Auto- - 
matic Carrier Landing System (ACLS)'. . . .jf. . . . E-5 

D. FLIGHT PLANNINq-;\ND FLIGHT ASSISTANCE SERVICE. ^ 

* 

l.Od Practical Factors ■ 

.01 Process flight-plans" E-4 

.02 -Process incoming NOTAMS E-4 

.03 Prepare, assemble, and maintain ' , ' 

flight packets and^brief pilots ^ 

on-their*fcbntents . . E-4 

.04 ^^a^ntain flight data and status 

boards. '. i .. ...... \ , . . . E-4 



12, 13 



12, 13 
T 

8 

% 

11, 12 . 
2, 11, 12 

8, 12 

13 ' . 



7, 12, 13 



•3 

4, 14 
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4, 15 
4 



4, 14 



QUALIFIC^IONS FOR ADVANCEMENT \ Required for ' Covered 

Advancement to in 
• . AC Assignments 

D. . FLIGHT PLANNING; AND FIlIGHT ASSISTANCE SERVICE - Continued 

1.00 Practical Factors ^ 

.05 Draft air traffic control messages 

for teletype dissemination*- Et4 *4 

.40 Maintain air tr^affic operations 

logs and records . v . . . E-5 

' . .42 Prepare NOTAMS for releafe. ^ . . E-5 

2.00 Knowl^ge Factors 

-^.01 General contents and use of 

the FLIP System E-4 * 

.02 Symbols, courses, coordinates, 
distances, topography, and 
variations found in aeronautical 

charts . . . ^. * E-4 

.03 Types and purposes of NOTAMS ^ E-4 

.04 Air traffic clearance symbols 

anrf'abbreviations . . . . ' E-4 

.05 Standard aeronautical charts and 

publications used in air na\^igation E-4 

.07 Types and purposes of flight ^ 

assistance services . f * . . . . E-4 

.43 Procedures for the procurement of standard 

aeronautical charts and publications E-5 

E. WEATfiER J 
' 1.00 Practical Factors 

.01 Obtain al timelier settings and 

relay to aircraft ^ . ; E-4 

.,02 Interpret hourly aviation weather 

reports and apply appropriate 
^FR weather minlmums to air 

traffic control E*-4 

2.00 Knowledge Factors 

.01 Types of weather changes which .v * 

should ^be reported to local 

^ weather feicilitljes * '. . . . E-4 

. .02 Basic characteristics of weather 

elements anji their significance 

1 ' to air traffic control . E-4 5, 6, 7 

.^0 Weather minlmums applicable to IFR v ' i 

approaches and departures, and 

special VFR operations E-5 2 



3 
4 

4 

3, 15 
4 
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QUALIFIC/TriONS FOR ADVANCEMENT 



Z. ADMINISTRATION 

' l.po Practica] Factors ^ 

.40 Use DOD Catalog of Charts and 
Publications i . . . 




AA. SECURITY 

1.00 Practical Factors 



None. ^ ' y 

2.00 Knowledge FSCt^ - • 

- .39 General scope, policies, and procedures 
relative to the following classified 
information and material requirements:. 

a. Access, refSroduction, dissemination, 
accountability and control of 
classified material . 

b. Safekeeping and storage of 
classified material ^ 

c. Compromise o^^class.ified information 
"and security violations 

d. Personnel security investigations 
and clearances 

• e. Disposal and destruction of 

classified material ' 

.f. Methods of transmission or " 
transportatio.n of classified 
information and material . '. . . 

. g. Command security program' management 

■\ 
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NAVIDTRA 10367.F 



Prepared by the Naval Education and Training Program Development 
Center, Peziaacola, Florida 



Your KRCC contains a set of assignments and 
self-scoring answer sheets (packaged separately^ 
The Rate Training Hanual, Air Controlman 3 6 2, 
NAVEDTRA 10367-F, is your textbook for the NRCC. 
If an .«2x:^ sheet comes with the KRCC, make all 
indicatedchanges or corrections. Do not change 
or cdrrect the textbook or assignments in afty 
other way. 

COURSE OBJECTIVE 

V While completing this nonresident career 
course you will demonstrate your understanding 
of course materials by correctly answering items 
on the following: rating requirements and proce- 
dures for advancement within the AC rating; 
military aircraft designations and characteris- 
tics; Federal Air Regulations; basic air naviga- 
tion; flight services; meteorological elements 
affecting aviation; aviation weather reports and 
advisories; aids to air navigation; control tower 
equipment; airport traffic control emd airfield 
equipment; air traffic control communications; 
ipi/SVTR control procedures; .radar and eOlied 
equipment ^d control procedures; publications, 
records, and security measures* 

HOW TO COMPLETE THIS COURSE ^UCCESSFULIiY 

Study the textbook pages given at the 
beginning of each assignment before trying to 
answer* the items* Pay attention to tables and 
illustrations as they contain a lot of informa- 
tion. Making your own drawings can help you 
understand the subject matter. Also, read the 
learning objectives that precede the sets of 
items/ The learning dbj actives and items are 
based on the subject matter or study material in 
the textbook. The objectives -tell ycu what you 
should be able to do hy studying assigned textual 
material and answering the.items. 

At this point you should be ready to answer 
the items in the assignment. Read each item 
carefully. Select the BEST ANSWER for each 
ifem, consulting your textbook when nece.aaary. 
Be sure to ^elect the BEST ANSWER from the sub- 
ject matter in the textbook* You nay discuss 
difficult points in the cours^with others. 
However', the answer you select ftust be your^^'. 
Use only the self -scoring answer sheet designated 
for your assignment. Follow the scoring direc- 



tions given on the answer sheet itself and else- 
where^ .|a this course* 

Your NRCC will be administered by your 
command or, in the case of small comcDanda^»by 
the Naval Education and Training Program ^ 
Development Center. No matter who administers 
your course you cax^ complete it slices sfully by 
earning grades that average 3.2 or higher. If 
you are on active duty, the average of your 
grades in all assignments must be at least 3.2. 
If you a3?e NOT on active duty, the average of 
your grades in edl assignments of each creditable 
unit must be at least 3.2. The unit breakdown 
of the course, if any, is shown later under 
Naval Reserve Retirement Credit. 

WHEN YOUR COURSE IS ADMINISTERED BY LOCAL 
COMMAND 

As soon asr you finished an assignment*, 
submit the completed s^lf-scoring answer sheet 
to thp officer designated to adminiater it. He 
will check the ac^^acy of your score and dis- 
cuss with you the items that you do not under- 
stand. You may wish to record your score On 
the assignment itself since the self-scoring 
answer sheet is not returned. 

If you are completing this NRCC to become 
eligible to take the fleetwide advancement 
examination, follow a schedule that will enable 
you to complete all assignments in time. Your 
schedule should 'call for the con5)letion of at 
least one assignment ^r month. 

Although you complete the course success- 
fully, the Naval Education and Training Program 
Development Center will not isaue^-you a letter 
of satisfactory completion. Youi* command will 
make a note in your service record, giving you 
credit for your "work. 

WHEN YOUR COURSE IS ADMINISTERED BY THE NAVAL . 
EDUCATION AND TRAINING PROGRAM^ DEVELOPMENT 
CENTER ^ ^ ^ ^ 

After finishing an assignment, go ^to the 
next. Retain each completed self -scoring answer 
sheet until you finish all the as>^SD>Mnta in a 
unit (or in the course if it is not divided into 
units}* Using the envelopes provided « mail your 
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■atisfaccory coopletion to certify successful 
completion of the course (or a creditable unit 
of the course). To receive a course-coinpletloti 
letter follow the directions given on the course* 
c^pletion form in the back of this NRCC. 
( 

Tou nay keep the textbook and assignments 
for this course. Return them only in the event 
you disenroll from the course or otherwise fail 
to cootplete the course. Directions for returning 
the textbook axkl assignments are given on the 
book-return form in the back of this HRCC. 



FREPARIK6 FOR TOUR ADVAKCEMENT EXAMINATION 

Tour examination for advancement is based 
on the Manual of Qualifications for Advancement 
(NAVPERS 18068). The sources of questions in 
this examination are given in the Bibliography 
for Advancement Study (NAVEDTRA 10052). Since 
your NRCC axkl textbook are among the sources 
listed ia this bibliography> be sure to study , 
both in preparing to tfke your advancement 
examination. The qualifications for your rating 
may have changed since your course and textbook 
were printed, so refer to the latest editioxM of 
NAVPERS 18068 and NAVEDTRA 10052. 



/ 



kAVAL RESERVE RETIREMENT CREDIT 



This course is evaluated at ^9 Naval '^serve retirement pdlnts. These points 
are creditable to personnel eligible to receive them uxkler current directives gov- 
erning retirement of Naval Reserve personnel. Points will be credited in units as 
follows; • . 

Unit 1: 12 points upon satisfactory completion of assignments 1 through 6. 
Unit 2: 12 points upon satisfactory completion of assignments 7 through 12. 
Unit 3: 5 points upon satisfactory completion of 4ssignment8 13 through 15. 

Naval Reserve; retirement credit will not be given for this course if the 
student has previously received credit for any AC 3 & 2 ECC, ECC/FITS, or NRCC. 



Naval nonrestdent career courses may Include a variety of items — multiple-choice, true-false, 
matching, etc* The Items are not grouped by type; regardless of type, they are. presented In the same 
general sequence aS the textbook material upon which they are based. This presentation Is designed 
to preserve continuity of thought, permitting step-by-step development of Ideas, Some courijes use 
many types of Items, others only a few. The student can readily Identify the type of each Item (and 
the action required of him) through Inspection of the samples given below. 

MULTIPLE-CHOICE ITEMS 

Each Item contains several alternatives, one of which provides the best answer to the item. 
Select the best alternative and erase the appropriate box on the answer sheet. 



s-1. 



SAMPLE 

The first person to be appointed Secretary of Defense 
under the National Security Act of 1947 was 

1. George Marshall 

2. James Forres tal 

3. Chester Nimitz 

4. William Halsey 



The erasure of a correct answer is in- 
dicated in this way on the answer sheet; 




ment 



Determine if the statement 
is to be considered false. 



TRUE-FALSE ITEMS 

is true or false. If any part of the s,tatement is false the state- 
Erase the appropriate box on the answer sheet as indicated below* 



SAMPLE 

s-2. Any naval officer is authorized to correspond ' 
officially with a bureau of the Navy Department 
without his comnianding officer's endorsement. 



The erasure of a correct answer is al^o 
indicated in this way on the answer 
sheet: 



s, phrases or sentences 



MATCHING ITEMS ^_ 

Each set of items consists of two columns, each listing words, phrases or sentences. The task 
is^to select the item in column B which Is the best match for the item In column A that is being 
considered. Specific instructions are given with each set of items. Select the numbers identifying 
the answers and erase the appropriate boxes on the answer sheet. - 

SiWPLE 

In items s-3 through s-6, match the name of the shipboard officer in column A by selecting from 
column B the name of the department in which the officer functions. 



A> Officers 
s-3. Damage Control Assistant 
s-4, CIC Officer 
s-5. Assistant for Disbursing 
s-6,- Communications Officer 



B. Departments 

1. Operations Department 

2. Engineering Department 

3. Supply Department 



The erasure of a correct answer is in- 
dicated In this way on the answer sheet: 



f 




How To Score Your immediate Knowledge of Results (IKOR) Answer Sheets 

a - — 

Total the number Of In- 
correct erasures (those 
V. that show page numbers) 
♦-^for each Item and place 
^/^ in the blank space at 
the jnd of each Item. 





2 
F 
C 


3 1 











Sample onl 


/ 


Number of boxes . 
•rased Incorrectly 


0-2 


3-7 




Your score 


4.0 




3.8\ 



NOW TOTAL the column(s) of incorrect erasures and find your score in the Table at the 
bottom of EACH answer sheet. 
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NOTICE: If, on erasing, a page number appears, review text (starting on that page) ^nd erase again 
until "C", "CC", or "CCC" appears. For courses administered by the Center, the maximum^ 
number of ppints (or in^rrect erasures) will be deducted from. each Item which does NOT have 
a "C", "CC"i or "CCC" uncovered (1,e., 3 pts. for four choice Items, 2 pts.,for three chtne 
items, and 1^ pt. for T/F items). 

iii . 



While working on a course a student may refer freely to open- 
book texts and references. He may seek advice and Instruction 
from others on problems arising In 'the course, but the solutions 
submitted must be the result of the student's own work and 
decisions. Jhe student Is prohibited from referring to or copying 
the solutions of others, or giving completed solutions to anyone 
else:;j{aklng the same course. Noncompliance can result in 
8uspensloS\from the course by the administering activity and 
disciplinary action by the Chief of Naval Personnel* 
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Assignment 1 



Air Controlman Rating and Military Aircraft 
Designation and Characteristics 



, Text: Pa^s 1-19 



1-1, 



1-2. 



1-3. 



1-4?. 



Learning Objective: Recognize the AC 
rating as a general rating, the duties 
performed by the ACS and AC2, the 
medical standards necessary to be an 
AC, and the advancement opportunities 
available . 



A general rating is one which reflects . 
qualifications in 

1. civilian skills identified vlth a 
peacetime Navy 

2. civilian skills identified with a 
wartime Navy ^ 

3. broad occupational fields of related 
duties and functions 

4. jiubdivisions or specialties within 
broad occupational fields 

The rating structure for enlisted 
personnel in the AC rating provides for 
*1. one general rating and two service 
ratings 

2. two* service ratings only 

3. two general ratings and one service 
rating 

4. a general rating only ^ 

AC38 and AC2s nay be assigned the respon- 
flibility for performance of which of the 
fallowing functions? 

1. Haintaining current flight planning 
information 

2. Directing aircraft in all kinds of 
weather 

3. Assisting pilots in preparing and 
processing flight plans and 
clearances 

4« All of the above 

As you advance, your success is judged 
increasingly in terms of the 
1 • amount of work, you do 
2* amount of efficient work your ^aen do 
3« number of different billets yot) fill 
4« neatness and orderliness of tM work 
areas for which you are responsible 



^-5. To be considered for the Air Controlman 
^ • rating, an applicant must pass a medical 
examination, as prescribed by FAR, Part 67. 

1-6. Air Controlmen are required to possess a . 
Third Class ni'edlcal certificate. 

1-7. In addition to receiving an increased 

amount of pay, what are the personal bene- 
^fits realized from advancement? 

1. A feeling of accomplishment 

2. Increased challenge and interesting 
job assignments 

3. Increased respect from superiors and 
subordinates 

' 4. All* of the -above 

1-8. The AC3's or AC2's worth to the Navy is 

judged in part on the-basis of the quali- 
ties of leadership he displays. 

Refer to figure 1-1 in your textbook in 
• answering items 1-9, and 1-10. 

1-9, At what rate level does the AC have his 
first opportunity to apply for advance- 
ment to Warrant Officer? 

1. E-6 

2. E-7 

3. E-8 

4. E-9 

1-10.. At what step in your path of advancement 
will you have your first opportunity to 
apply for advancement to Limited Duty 
Officer? - 

1. E-6 

2. E-7 

3. E-8 

4. E-9 

1-11. Applicants enable for Warrant Officer or 
Limited DUty Officjer are selected according 
to scores obtained on an Officer Battery 
Exam. V - ^- 
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Learning Objective: Recognize the 
'^requirements necessary for advance- 
ment » how appropriate training 
material can be found for applicable 
rat&.levels, and how Personnel Quail*- 
flcatlon Stand^uis (PQS) apply to you. 



12. Reier to figure \^ In yo.ur textbook. 
A l^avy-wlde examination for advance*- 
meiit to petty officer Is first admln*- 
Istiered to personnel In wh^t pay grade? 
1. E-^ ' ' 

/ 2^ E-3 

3. E-A 

4. E-6 . 

13. A fter an AC striker has met all the 
-^••.^xe-^^.rements for advanceioent to AC3, 

he -Is automatically advanced to this 
rate level. 



1-*19. Which of the following statements about 
the PQS presently being developed Is 
INCORRECT? 

1. They will provide guidelines on 
specific equipment and systems for 
ACs preparing for advancement 

2. They will Require ACs to attend 
special on-the-job training programs^ 
for advancement 

3. They will provide analyses of spec^lflc 
duties, assignments, and responsibil- 
ities for specific ratings 

4. They will provide advancement and 
qualification standards based .on the 
"Quals" Manual 



In Items 1-20 through 1-23, select from column 
B the PQS subdivision which provides each 
category of Information listed In column A. 

A. Information B, Subdivisions 



14. The publication which delineates the 
minimum requirements for advancement is 
the 

1. Naval Aeronautic Publications In4ex, 
NAVAIR 00-500 

2. Bibliography for Advancement Study, 
NAVEDTRA 10052 (Series) 

3. Manual of Qualifications for Advance- 
' ment, NAVPERS 18068 (Serlet) 

4. List of Rate Tralnjlng Manuals and 
Correspondence Courses, NAVEDTRA 10061 
(Series) 

t 

15. Practical factors are tBlngs you must be 
able to DO In order to perform the duties 
of your rate. 

16. Before being advanced to AC2 and AC3, 
you may be required to demonstrate 
your proficiency at performing skills 
established for the AC3 level. 

17 « The Bureau of Naval Personnel keeps the 
Manual of Qualifications for Advance- 
ment NAVPERS 18068 (Series), current 
through the Issuaflce' of 
•L. study materials ' ' 
2. changes ~ 
3« bibliographies 
4. new manuals 

18. Before referring to the Manual of 
Qualifications for Advancement you 
should make ;sure that you have the 
^ latest revision and that all pertinent 
changes have been Incorporated. 



1-20. Operational and main- 
tenance procedural 
questions 



100 Series 



2. 200 Series 



1-21. Qualification cards^to 3. 300 Series 

record Individual satis-' 

factory progress of 4. 400 Series 

assigned diitles ^ 
1-22. The prerequisite back- ^ 

ground theory required 

for the study of specific 

equipment 

1-23. A breakdown of equipment 
In^o sections for func- 
tional study 



1-24* When an'^C Is transferred to another 
activity, how may he answer the PQS 
questions of the required evaluator In 
^ order to requallfy? 

1. By glwtng the supervisor oral answers 
to his questions only ^ 

2. By submitting written answers to the 
supervisor's questions only 

3. By performing skills on applicable 
equipment only ^ 

4. ' By oral or written answers to the 

supervisor's questions 

1-25. The Record of Practical Factors, NAVEDTRA 
1414/1 (AC) , provides a history of an 
AC'S 

*^ 1. general performance on the job 

2. demonstration of skills required for 
advancement 
V 3. grades of examinations required for 
^ advancement 

4. military qualifications relative to 
other men In his rating 
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l*-26. What action should you take if you are 
transferred to another duty station 
before qualifying in all practical 
factors? 

1. Make sure your NAVEDTRA 141A/1 (AC) 
is reaoved from your service record 

2. Make sure your service record contains 
your NAVEDTRA 1414/1 (AO) before 

^' being transferred 

3. Requalify in all practlpaJUiactors 

4. Hake sure the remaining practical 
factors are recorded on a new 
NAVEDTRA 1414/1''(AC) as they are 
completed 

1-27. In qualifying for advancement, demon- 
stration of your ability to perform 
practical requirements has the same 
relationship to practical factors as 
demonstration of your professional 
knowledge has to 
1* written examinations 

2. performance tests 

3. Navy training manuals 
4* correspondence courses 

1«*28. Before being eligible to take the Navy- 
wide advancement examination for a rate, 
the AC must complete those Rate Training 
Manuals marked with an asterisk (*) in 
which publication? 

1. Bibiography for Advancement Study, 
NAVEDTRA 10052 (Series) ^ 

2. Record' of Practical Factors, NAVEDTRA 
1414/1 (AC) 

y 3. List of Rate Training Manuals and 
^ Correspondence Courses, nAVEDTRA * 

10061 (Series) 

4. Manual of Qualifications for 
Advancement, NAVPERS 18068 (Series) 

1*29. The general qualifications common to all 
rates which all enlisted personnel are 
expected to satisfactorily complete 
for advancement to all rate levels are 
1. knowledge factors 
2* practical factors 

3. military requirements 

4* professi'^al ^qualifications 



Learning Objective: Recognize the 
different types of Rate Training 
Manuals » how they are identified, 
recoonended study habits to complete 
the nonresident career course, and 
sources where training material may 
be procured* 



1-30* What kind of manual is Air Cohtrolman 
3 & '2t NAVEDTRA 10367-]^?, 

1. Basic 

2. Ranting 
3 • General 

4. Subject matter 

1-31. The word "basic" as used in Rate. Training 
Manual titles has which meaning relative 
to the material in the manual? 

1. It is common to several Navy ratings 

2. It should be studied by all Navy 
personnel 

3* It is simple and fundamental enough 
. * to be understood by beginners 

4. It is basic or fundamental to the 

rating from which the manual's title 

is derived 



1-32, 



1-33. 



1-34. 



1-35. 



Your textbook,^ Air Controlman 3 & 2, 
NAVEDTRA 10367-F, is* a revision of the 
original Rate Training Manual. 

It is recommended that in studying a Rate 
Training Manual for advancement you should 
begin by 

1. reading the introductions, headings, 
and subheadings of each chapter 

2. outlining the entire manual 

3. preparing a list of questions to be 
answered as study progresses 

4.. familiarizing^yourself with the 
entire manual 

The reason why suggestions 4 and 7 are 
included in the list of study suggestions 
given in your textbook is that in follow- 
ing them, you 

X. write an outline of the manual which 
will be a valuable reference for 
future study 

2. are able to peg each subject to an 

/individual qualification as given 
in the "Quels" Manual 
are able to separate the military 
qualifications from the professional 
qualifications in the textbook 

4. familiarize yourself with the aims 
and contends of the manual and relate 
the aubject areas to your past experi- 
ences, thereby creatiag an excellent 
learning situation 

A good method for determining what you 
have learned from studying a chapter in 
a training manual is to write the main 
ideas in your own word's. ' 
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1-36. 



Hov can you be sure that ybu «r« gettlns 
the latest profettlotuil infonuitlon needed 
for advancement? 

1* By fcreenlng avallible filma and 

utilising those applicsble to your 
rating 

By utilizing only the latest revision 
of publi<fation8 that are periodically 
revised 

By ensuring that all official changes 
have beez^ inserted in the pertinent^ ' 
publications requiring change insertion 
All^ of the above 



1-42. 



2. 



3. 



4. 



Learning Objective: Identl* 
aircraft designations. 



0 tn answering iteas 1-37 through 1-43, 
refer to tsbles 2-1 and 2-2^ in your 
textbook, as applicable. 

1-37. Aircraft procured in llaited quantities 
to develop the potentialities of the 
design are given which status prefix 
letter? 

1. Z 

2. T 

3. N . 

4. J 

1-38. Aircraft in the research stage of develop- 
ment are given what.bssic or modified 
mission syabol? 

-1. J 

2. N 

3. X 

4. Z 

• 1-39. AIX but which of the following sre i^odi- 

fiett mission symbols for military aircraft? 

1. H 

2. R 

3. f . 

.4. W 

1-40. The letter E in an aircraft designation 

indicates that the modified mission of the 
aircraft could bet which of the following? 

1. Attack 

2. Observation 

3. Antisubmarine 

4. Airborne early warning 

1-41. Aircraft designed for in-flight refueling 
of other aircraft are identified by 
which modified mission symbol? 

1. R 

2. K 
, 3. B 

4. A 



1-43. 




Cargo/ transport aircraft have a modified 
mission symbol of 

2. C *f 

?• P 
4. T 
Ik 

Which of the following designates an 
aircraft used for training pilots? 

1. DT-28B 

2. T-39D 

3. .UH-43C 

4. YKA-3A 



In items 1-44 through 1-47, refer to the military 
aircraft designation RA-5C. Select from column 
B the meaning of each symbol listed in column A« 



X-44. 
1-45. 
1-46. 
1-47. 



A. Symbols 
R 
A 
5 
C 



B. Meaning 

1. Basic and/or modi- 
fied mission symbol 

2. Series symbol 

3. Modified mission 
symbol 

4. Design number 



1-48. Which symbol in the military aircraft 
designation YSH-34J indicates the type 
of aircraft? 

1. H , 

2. J 

3. S 
A. Y 

1-49. What does the aircraft designation YLB-8B 
indicate? 

1. An experimental fighter modified with 
special electronic equipment in its 
first series of basic design 

2. A prototype^ cold-weather bomber in Its 
first series change of the basic design 

3. An experimental reconnaissan^^ fighter 
in its first 'series of the basd-c design 

- 4. A permaneiitly grounded attabk fighter 

used for instructional purposes in its 
eighth series of basic design 



Leartiins Objective: Recognise pilot 
and control tower operator reeponel- 
bllltlee and aircraft perfonunce 
and naneuverablllty characterlatlce. 



1*50 • Even though the control tower operator 
Issues a clearance pemittlng a pll^ot 
to aalce a landing* the pilot is NOT 
. relieved of the responsibility for 
handling his aircraft cautiously* 

1-51; What isvthe reason for jet aircraft being 
equipped with drogue chutes and after- 
burner^? 

1. ToUllow then to utilise shorter 
runways 

2. Xo'lallow them to talce off and land 
crpsswlnd 

3** To allow them to take off and Und 

with the wind 
4. Each of the above 

1-52 • Relative to aircraft performance » it is 
true that the higher field elevation 
(altitude)* the 

1. lower the rate of climb will be and 
the longer the takeoff distance 
required 

2* lower the rate of climb will be and 
the shorter the takeoff distance 
required 

3. hig^r the rate of climb will be and 
the longer the takeoff distMce 
required ^ 

4. (higher the rate of climb will be and 
the shorter the takeoff distance 
required 

1-53. In addition to the information given in 
the preceding item* anather aircraft 
performance characteristic is that as 
the density of the air increases* the 

lift 

1* decreases 

2. increases ' . 

3. remains the same \ 
4 4 ([ecreases momentarily and then 

increases 

1-54. ^ACs are vitally concerned with the wake 
turbulence created by both jet an^d recip- 
rocating-engine aircraft because such 
, turbulence can remain in the approach 
and landing area for several minutes 
and endanger other aircraft landing or ^ 
taking off. 

1-55. The air turbulence created by a jet 

engine will decrease if the afterburner 
is utilized. 



1-56. 



1-57. 



Dtirinjg ground operations* more turbulence 
is created by a jet aircraft when it is 
moving than if it is holding. 

An AC who^has received a request for land- 
ing instructions must consider al^cfift> 
performance as related to which ot the 
following? 

1. The aircraft landing speed and the 
appi^oach pattern 

The rxinway length and the barometric 
pressure 

The position of all other aircraft 
under his cognisance 
All of the above 



2. 



3. 



4. 



Learning Objectives Recognise air- 
craft operational characteristics. 



1-58. The configuration of the A-4*s landing 
gear presents a problem' of stability 
, when the aircraft lands or takes off 
under crosswlnd conditions. 



In items 1-59 through 1-61* select from column B 
the type of aircraft most closely identified by 
each statement in column A. 

A. Statements . 3. Aircraft ♦ 

1-59. A two-engine jet air- 1. P*3 
craft capable of taking 

off in about 5*000 feet 2. C-130 
and landing in about 

3*000 feet 3. F-4 

1-60. A four-engine turboprop . 4. F-8 
aircraft with a climb 
rate gt 1*500 fpm* a ' 
cruise speed of 350 kt, 
and a capability of 
operating on 'two engines* 
for about 17 hours 

1-61 f A four-engine turVoprop air- 
craft capable of taking off 
in about 3*500.»feet and 
landing in about. 2*200 feet^ 



1^62. WAlch of the newer types of air^af t 

requires such little takeoff and landing 
areas that it can operate from unprepared 
fields? t V 

1. AV-8A Harrier ^ 
2f. r-14 Tomcat "> 

3. 0V->10 Bronco 

4. 8-3A Viking 



Learning Objective: Indicate the 
meanings of terms and abbreviations 
contained In the Federal Aviation 
Regulations (FAR, Par^ 1). 
(Appendix III) 



1*63. Any contrivance used or Intended for 
flight In the air Is iuiovn as an 

1. airplane ^ 

2. aircraft 
3* airship 

^ 4. airfoil 

1-64 • The objective of an air traffic clearance 
Is to prevent 

1. known aircraft from colliding/ * 

2. xinlcnown aircraft from colliding 
3'. a known and an unknown aircraft 

from colliding 
4. unnecessary flights from being 
scheduled 



In Items 1-69 through lr71, select from column 
B the definition of each FAR term In column A. 



A, Terms 

-69. Controlled alrr 
space 



1-^0. 



1-^1. 



Operational 
control 

Positive 
control 



B. Definitions . 

1. ^The exercise of 
authority over 
Initiating, conduct- 
ing, or terminating 
a flight 

2. Designated airspace 
within which the , 
flight of aircraft, 
while not wholly 
prohibited, is 
subject to restric- 
tion 

3. The control of all 
air traffic within 
designated airspace 
by air traffic' 
control 



In items 1-65 through 1-67, select from column 
B the term associated with each FAR definition 
listed in column A. 



A. Definitions 

1-65. An altitude of constant 
atmospheric pressure re- 
lated to 29.92 in. mercury 
. ^ * 

1-66. Aircraft operating in the 
air or on the airport 
surfaces, excluding load- 
ing ramps and parking areas 



B* Terms 

1. Air 
Traffic 

2. Flight 
level 

3. IFR 
colidj*- 
tlons 



1-67. Weather conditions below the . 

acceptable mlnlmums for 4. » Indicated 

* flight under visual flight alr-spee<? 
rules ^ 



-68. Puerto Rico and the airspace over it are 
Included when geographical reference is 
*made to the 

1. Islands of the Atlantic neaf the 

United' States 
^. United States 
3. Carrlbaan araa 
*' 4. North American continent 



Airspace designated 
as such within 
which some or all 
tr;afflc may be 
subject to air 
traffic control 



In items 1-72 through 1-74, select from column 
B the meaning of each abbreviation listed in 
colu&n A. 

A. Abbrevlatlonfl B, Meanings 



1-72. 
1-73. 



1-74. 




TACAN 1. The maximum IFR 

altitude authorized 
VOR for aircraft flying 

' under ins trument 

MAA flight rules 

2. A tactical air 
navigational a^d 
operating on ultra- 

' high frequency 

3! An automatic direc- 
tion finding beacon 

4. An omnirange station 
^^--^ operating on very 

high frequency 



Assignment 2 

Federal Mr Hegulatlons 



..Text: Pages 20 - 45 



Learning Objective: Recognize those 
portions of FAR 65 Applicable to the 
issuance of air traffic control tover 
certificates or facility ratings and 
the application of* those ^regtilations . 
governing the exerciie of privileges 
o£ the basic certification or facil-- 
ity rating. ^ 



# In iteas 2-1 through 2-3 » assume that you 
were Issued an air traffic control operator 
certificate under FAR 65 on 19 Jan 1975. 



2«-A, yh±c\i of the following statements, indicates 
that an applicant who, failed ta make a pass- 
ing grade on the written test for a control 
tower operator certificate is ready for 
re-examinat^on? 

1« He applies for retesting in 15 days 

2. He receives 5 hours of instruction from 
a certificated and appropriately rated 

'ground instructor in each subject failed 

3. He receives 10 hours of instruction in 
all subject areas of the test 

4. He presents a statement within 30 days 
that he has 'studied each subject he 
failed on the test 



2*1, 1^ this certificate were revoked 6 June 
1975 and the order of revocation made NO 
provision otherwise! when could you apply 
for another certificate of the same .kind? 

1. 6 Sep 1975 _ 

2. 1 Jan 1976 i 

3. .19 Jan 1976 

4. 6 Jun 1976 

2-2 • This certificate was issued for what length 
of time? 

1. 1 year , 

2. 6 months 
3* 90 days 

4, Until surrendered » suspended » or 
revoked 

' 2-3 • If this certificate were destroyed » you 
would apply in writing to the FAA Airman 
Certification Branch » Federal Aviation 
Admlnlstratioa for a xnmt one ixid may ca: 
a telegram from the FAA confirming issuance 
of your certificate as a certificate pend- 
ing receipt of a duplicate. 



2-5, What oniAV Instruction promulgates the appli- 
cability of Federal Air Regulations » Part 65, 
to Navy AGs? ^ 

1, 3722.2 (Series) 

2, 3271,1 (Series) 

3, 3721,1 (Series) 

4, 3723,2 (Series) 

2-6* In addition to being mentally and physically 
fit for en air traffic control tower operator 
certificate, the applicant must also qualify 
^in which of the following respects? 
1. Be able to read, write, and understand 
^ the English language, and to speak it 

clearly and distinctly 
be of .good moral character 
Be at least 18 years old 
All of the above 

Familiarity with which of the following is 
essential to qualify as a control tower 
operator? 

1. Airman's Information Manual ^ 
* 2, Notices to Airmen 

3, Flight Information Publication System 

4, Both 1 and 2 above * 

2-8, What i;B the minimum amount of time that a 
control tower operator must satisfactorily 
derve before being eligible to apply for a 
facility rating? 
,1* 6 months 
* 2, 2 months ^ 

3, 12 months ^ 

4. 4 months JP* 
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2-9» X controller po8«e««ii3ig a facility ratlnj^ 

£or * particular control tower iB authorized 
to lasue clearances for IFK flights witRbut 
prior coordination with the appropriate Air 
Route Traffic Control Center* 

2^10* Under non^l conditions, a Certified air 
traffic control tower opetator mist be 
relieved <^of all duties after reiaaining on 
dujty a naximum of how nany consecutive 
hours? * 
1. 7 hiT . 
/2. 8 br 
• 3.. 10 hr 

At - 2A hr ' V • * 

♦ ' ■» . * 

2*11 » A person holding a control tower operator 
* , certificate or medical certificate, or both, 
shall present it (them) for inspection upon 
. ' request by whom? 

l^ An authorized representative of the. 
« National Transportation Safety Board 

2; Any federal, state, or local law 

eriforcement officer 
J. The Administjrator of the National Trans- 
portation Safety B9ard 
4. Any of the above 



2-12, 



The holder of an ftir traffic control &wer 
operator certificate may NOT perform |ny 
duties Cinder his certificate if he has 
served only 3 of the preceding 6 months as 
an operator at the airport to which his 
facility rating applies. 



3gOl^ the 



Learning' Objective: Recogoir^ the 
extent of controlled airspace and 
identify the types and limits of 
such airspace and associate restric- 
tions pertinent tfthereto. 



2-13 • Federal airways are normally how wide? 

1. 8 nautical miles 

2. 8 statute^les 

3. 4 nayttcal miles 

4. 4 statyJCe miles 

' \ 

2-14. In relation to Federal airways, what is 
significant about the 'airspace ^ove 
_ .Hawaii? • 

^1. Xhis area has' the lowest upper limit 

in the Federal airway system 
2» The airwjys over this area begitf at 

1»200 feet and extend to 18^000 feet^ 
3» Ther€ is an airway upper limit in this 

areig^ but it is .revised and altered 

semiannually 
4. There is no tipper limit to the airways 

above this area 



2-15* A control area may include all but which ^ 
of the following? 

1. A Federal "airway 

2. A control area extension 
y^^^ 3. The continental control area 

4,* An additional control area 
, ' 9 

2-16. Terminal control areas are designated as 
such commensurate with the 
1. ratio of takeoffs to landings " 
, 2. ^volume of traffic and number of passetf- 

^ gers carried 
\ 3, number and 'experience 'of ^control tower 
personnel «. 
- > . • 4 . RADAR available * , 

2-17. Which of the following is a description o^ 
, the 'area defined in FAR 7f.l3? 
1. An area of controlled airspace upward 
*4 ^ from 1,200 fee^ wherfein instrximent 

landing procedures are uncontfolled 
"^2. An ^rea at the Intersection of more 

than two airways of less than standard 
size' 

3., An area designated a transition area 
in conjunction with an airway, or -seg- 
ment of an airway, beginning at 1,200 
feet above the surface of the earth 

4, Any area where airways comej»*togetKe?L " 
upward ftom 1,200 feet 



Learning Objective: Recognize the 
types of and restrictions to special 
use airspace in order to provide 
assistance to pilot;s utilizing or 
requiring transition through these 
areas. * . • - 



In items 2-18 through 2-20, select from column B 
the area of special use Airspace that is most ^ 
closely related to* each statement in column A. h 



A« . Statements 



B. Special Use 
Areas 



2-18. 



2-19. 



2-.20, 



8 ^ 



Flights are not restricted 
in this .area, but pilots 
are advised' to avoid it dur** 
ing periods of special use 

Flights are not restricted 
in this* area> but pilots 
should be informed that a 
high volu^ of pilot train- 
ing or unusual type of 
aerial ^activity is taking 

place in it ^ 
« 

Pilots are not allowed to fly 
into this area except by spe- 
cial permission 



1. Restricted 

2. Prohibited 

3. Alert 

4 . Warning; 



2<;21. the using agency of a Reatricted area shall 
accomplish tfi^but which of the following? 
1* Schedule activities within the area 
2, Authorize flight through or within the 

3* Contain activities within the area 
4. Provide prosit Ive control wjthln the 
area 



Learning Objective: Recognize Jet 
routes and advisory areas as a poi^*-' 
tlon of the National Airspace System. 



2--22» 'Between what altitudes are Jet routes 
established? 

1. 3,000 feet AGL to 14,499 feet 

2. 14,500 feet to 17,999 feet 

3. PL 180 to FL 450 

4. PL 460 to PL 600 

2-23 • Each Jet route consists of a direct course 
^ for navigating aircraft. 

2-24. Jet advisory areas consist of airspace as 
designated, within the continental control 



For Items 2**25 through 2-28, select from column B 
the response associated with column A. 



A. Advisory area 

»• 

2-25. Enroute radar Jet/ 
advisory 

2-26. 'Terminal radar , jet 
advlfgry, 

2-27. Nonradar Jet advisory 

2'^28. Jet advisory areas 



B. Response 

1^ Does not Include 
airspace within 
positive control 
areas 

Includes Jet 
routes from PL 
270 through FL 
310 Inclusive 

Includes the 
area within 14 
miles either 
side of the VOR/ 
VORTAC radlals 

Includes the 
area within 14 
miles either 
side pf the Jet 
route 



Learning Objective: Recognize regu- 
lations governing the ^operation of 
aircraft as prescrlbed'by FAR, Part 
91. 



2-29. During transoceanic flight, a Pan American 
Jet aircraft Is subject to the specific 
rules of ^ 

1. Annex 2 to the convention on Inter- 
national Civil Aviation 

2, the company or agency responslbll for 
the flight 

3, the country In which the aircraft Is 
.to land » 

4. FAR 2 

2-30. Before beginning an IFR flight, the pilot 

In command must determine the fuel require-* 
ments for the flight. In addition, what 
other Information must he be familiar with.? 

1, Alternatives available If the flight 
cannot be completed 

2, Any known traffic delays of which he 
has been advised by ATC 

3, Weather reports and forecasts 
4^ All of ihe above 

2-31. Relative to formation flying, which of the 
following Is expressly forbidden by Federal 
Aviation Regulations? 
. 1. Ml Air Force B-52 conducting alr-to-alr 
refueling oper;atlons with a KC-135 
2. A flight of Navy A-4s 
- 3. Two American Airlines DC-98 carrying 

paying passengers 
c 4. Six T-28s of the Naval Air Training 
Comfnand under Instruction 

2-32. Which type of aircraft has right-of-way 

priority over all the other types listed? 

1. Glide J 

2. Airship 

3. Helicopter 

4. Any of the above that Is In distress , 

2-33. If an aircraft on a heading, of 045 degrees 

and a glldert on a heading of 220 degrees 
*. * meet one another at the. same altitude, 
what action should be taken? 

1. The aircraft should give way 

2. Both must give way to the right 
" 3. Both must give way to the left 

4. The glider must descend to pass well 
clear 



2«-34* In which of Che following situations does 

Che first named aircraft have the right-of- 
way over the second? 

1. An A-7 overtaking an A*-4E 

2, An F-8C approaching an ead~on 

3. An F-8C converging with another F-8C 
on Its right 

4, A P-3B being overtaken by an A-^A'B 

2«-35* A jet aircraft may be flown at a speed 'of 

more than 200 kt In an airport traffic area 
prpvlded 

^1. approval Is obtained from the nearest 
flight service station • 

2. the aircraft does* not escceed an alti- 
tude greater than 3,000 ft 

3. * the duration of th^ excess-speed flight 

will not exceed 5 min 

4. the Operational limits' of the aircraft 
are such that It cannot be safely flown 

^ at a slower speed 

2-36 • According to Federal Aviation Regulations, 
• which of the following Is the idnlmum level 
abovtf'which acrobatic flight In an aircraft 
is pen3d.tted? 

1. 500 feet MSL 

2. 50d feet above the surface of th^ 



2-40. 



2-37. 



2-38. 



1. 
2. 
3. 
4. 



2-39. 



50Cf 
earth 

3. 1,500 feet MSL , 

4. 1,500 feet above the surface of the 
earth 

Aircraft position lights ^re specified as 
essential and toust be lighted under which' 
of the following conditions? 
On all IFR flights 
Between sunrise and sunset 
Between sunset and sunrise 
All of the above 

.A pilot may change his flight plan from 
IFR to VFR provided ^ 

1. an amended clear^ce Is not required 

2. his aircraft Is outside posltllye con- 
trolled airspace and the weathi^r per- 
mits VFR operations * I 

3. his aircraft: Is In VFR weather pondi- 
t^ons regardless of the type of air- 
space he Is within ' j 

4. the change will take place definitely 
outside of the controlled airspace 

\ 

In an emergency situation In which an\ air- 
craft cruising at 6,000 feet receives pri- 
ority over other aircraft from ATC to make 
an emergency descent > to whom and under 
what conditions must the pilot submit a 
written report? , ! ' 

1. To the FAA Regional Office concerned 

within 24 hours . ? 

2« To the FAA Regional Office concerned « 

if requested^ witHln 24 hours 

3. To the chief of that ATC fiacllity*^ If 
requested^ within 48 hours > 

4. To the chief of that ATC facility! 
' within 48 hours 



2-41. 



2-42. 



2-43. 



2-44. 



2-45. 



ERIC 



An aircraft approaching a congested area 
must pass a 500-foot television tower that 
Is 1,000 feet to the right of the flight 
path. What Is the minimum altitude that 
the pilot must maintain over the town? 

1. 1,000 ft 

2. '1,500 ft 

3. 2,000 ft 
4^2,500 ft 

The minimum safe altitude over other than 
congested areas Is 

1, ^ -500 feet above the surface 

2, 600 feet above the surface 

3. 800 feet above mean sea level 

4. 1,000 feet above mean sea level^ 

Which of the following types of aircraft 
is. generally exempted from the minimum safe 
altitude restrictions In the Federal Avla^ 
tlon Regulations? 

1. Glider 

2. Helicopter 

3. Jet engine aircraft 

4. Reciprocating engine aircraft ^ 

What Is^the lowest usable flight level In , 
an area of operation where the current 
reported altimeter setting Is 28.63? 

1. 185 ' 

2. 190 

3. 195 

4. 200 ' 

If. an airport has NO obstructions In Its 
airport traffi(5 area, what Is the minimum 
altitude AGL that should be maintained by 
a jet aircraft? » 

1. 1,000 ft • * 

2. 1,50Q ft 

3. 2,000 ft 

4. 2,500 ft 

The final authority for use of a runway 
for takeoff Including an assigned prefer- 
ential runway where Athe safe operation of 
an aircraft Is concerned rests w'ltb ^he 

1. chief airport traffic controller 

2. air traffic controller with a facility 
rating 

3. pilot of the aircraft concerned 

4. operations of^f leer 



2-46, If a pilot has requested caxUng ins true- 2-52 • 
tlons for takeoff and the tower has Issued 
a clearance to "taxi to" the runway for his 
takeoff, which of the following statdbents 
Indicates ^the correct compliance with taxi 
procedures according to FAR 91.87? 
!• The pilot taxles across Intersecting' 
runways and <5nto his assigned runway 
and immediately commences his takeoff 

2. The pilot taxles across Intersecting 
runways and* turns onto his assigned 
runway and halts for further Instruc- 
tions from the tc^er 

* 3. The pilot ftaxles across Intersecting 

runways and stops at the entrance to 2-53. 
his a&sTgned runway fox^further 
Instructions from the tower* 
4. The pilot halts at each Intersecting 
y runway as he taxles to this assigned 

runway, requesting further tower 
^ clearances at each halt 

2-47 • ' If a fixed wing aircraft Is to operate 

within a Group X terminal control area, 2-54. 
It Qust be equipped with all but which 
one of the following? 

1. An operable two*-way radio capable of 
using the appropriate frequencies for 
that control area 

2>. An operable radar beacon transponder ^ 
having at least a Mode A/3 64-code 
capability 

3. VOR or TACAN receiver / 

4. An operable doppler system 

2-55. 

2-48.. In order for a helicopter to operate la a 
Group I terminal area. It must have an • 
^H*^,^ operable VOR or TACAN receiver* 

2^^.' In the event of a disaster,, who, ha^s ,the 

responsibility to Impose temporary fllgljt 
restrictions in order to provide a safe 
environment for relief airc/af t? 
^ i. Flight service station / < 

2. -FAA Administrator ' 2-56.' 

3. Airport manager ' 

4. Tower chief ' /.^. 

* / * - 

2-50. No persop may operate An aircraft in* the 
vicinity of the President contrary to the 
restriction/ established by the 2/57, 
, 1. Vhite Jioxise i 
2. .Secret Service 
^ FAA Administrator 

/ /r»>( President / 

2-^34, ^^'^t^^ to table ^3-1 In your textbook. 
',^,VI^' flight'' out is ide of controlled airi 
♦ *// ','^l^ove^ 1,^00 feet, ,the minimum horizj" 
\//' '/^istino^ frbm clouds 



'or 
ace 
tal 



When flight visibility is less than 1 mile, 

an aircraft' may be operated if 

1, the pilot has cancelled his i;FR ciear- 

'^ance-and is proceeding VFR 
2.1^. it is in a control area and the pilot 
has a clearance from the* tower 

3. it is over a sparsely populated area 
and all minlmums of safe altitude rules 
are observed / 

4. it is a helicopter operating outside of 
controlled airspace -gt or below 1,200 
feet above the siirlace at a reduced 
speed 

No aircraft, ^ther than helicopters, may ^ ' 
be operated in VFR flight. under any circum- 
stances when the visibility is less than 
how many statute miles? ^ 

1. One mile 

2. Two miles ^ 

3. Three miles 

4. » Four miles 

The pilot of a C-US' is planning a VFR 
flight below 18^000 feet from KAS Alameda 
^o NAS- North Island. The navigator has 
computed a magnetic headlhg of 160 degrees 
for the flight. At which of the altitudes 
listed below ctfuld the flight be mad^? 

1. 14,500 ft if 

2. 15,500 ft 

3. 16,000 ft 

4. 17,000 ft 

The pilot ah A-4 plai>S*^to fly VFR above' 
18,000 ^eet on a magmr^q Heading oi 255 
degrees^beftween Ch±^go and Denver. The 
fllgli^ CQuld be m^e gy flying at a flight 
level of ^ 

1. 195 

2. 215 

3. 225 

4. 2^ 

ItA-piloi is scheduled to, fly his alr- 
cj^t id controlled airspace under IFR 
iwidijtlbns, he must file, an IFR flight 
^plapr and receive the proper clearance from 

traffic cdntroV. 

/ 

if. the RVR minimum for an instrument ' 
approach procedure is 5,000" feet, but the 
RVR for the rilnway of Intended landing is 
NOT reported, the pilot may land his air- 
craft if thji* visibility is 
1. " 1/2'' statute mile 
2.. 7/8 nautical mile 
3. 1 statute mile 
^4. 11/4 nautical miles . 



/. 



-58* Which of the following statements about 
-'cruising altitudes In controlled airspace 
under IFR conditions is correct? 

They ai:e det^ermlned by the course 
being flown and the true airspeed fil6d 
2,^ They are assigned by air traffic con- • 
trol 

^*3* They are assigned as either even or odd 
as predetermined and specified by the 
Administrator and pub]^shed,^ in flight '* 
informi^tion pub^cations 
4. 'They are requested from, and ^assigned 
by, Flight Service for all aircraft as 
• ^ > specified in En Route Air Traffic -Con- 
- trol Handbook 7110.9 



2-59. 



2-60. 



3. 



4. 



An aircraft on an IFR flight plan operating 
in VFR weather conditions experiences radio 
failxir^and the pilot' is NOT able to main- 
tain two-way radio cotamunlcations. What 
should he ^ol 

J.. Proceed under VFR and land as soon as 

practicable 
2. Maintain his last assigned altitude ' 
and proceed to his alternate airport 
Fly in close proximity to the nearest 
control tower en route, show a landing 
light y and wait for further clearance 
via blinker and/or flag hoist * 
Maintain his laat assigned cruising 
altitude, reverse his course, and 
return to the last navaid checked en 
route, starting immediate descent upon 
' reaching the range 

Which of the following items must be 
included in all reports to ATC containing 
information applicable tq situations 
described under FAR, Part 91.129? ' *k 
X. Name of the operator sending thf 
message 

Aircraft's identification 
Altitude and heading of the aircraft 
from which the message is rl^^ayed- > 
Pilot's identification 



2. 
3. 



4. 



In items 2-63* through 2^63, select the correct 
response from column B as, applicable to the terms 
listed in column A.' 



Terms . 



2-61. 



2-6.2. 



2-63. 



MAA 



MEA 



MRA 



B. .Response 

- 1, Assures navigational 
signal reception and' 
' obstruction clearance' 
between fixes 

2. The lowest altitude at 
which an intersection 
can be'determined 

'3. Navigational signals are 
assured only within 25 
miles of the VOR. station 
' concerned 

4, Adequate reception of 
navigational aid signals 
is assured 



Leariting Ob j active .Ee cognise the 
termii used in IFR altitude^ (FAR, 
Vhrt 95), and describe the rules 
governing aircraft operation in a 
defense ar^ea (FAR, Part 99). 



2-64. The, minimum obstruction clearance altitude 
(MOCA) assures obstruction clearance 
between specif ied, fixes,* but adequate 
reception of navigational signals is 
assured only within 

1. 15 miles of the TAC^ station concerned 

2. 25' miles of the VOR station concerned 

3. ^ 50 miles of the TACAN station concerned 
4/ 75 miles of the VOR station -concerned 

2-65. Which of the following f lights conducted 
within an Air Defense Identification 'Zone 
(ADIZ) is exempted from normal FAR require- 
ments for ADIZ flights? 

1. two F-8s crossing through the^ADlZ at 
its lowest boundary under VFR flight 

2. An unscheduled air carrier carrying 
cargo to a military installation within 

r the ADIZ 

3. An A-4 from a b'ase within the ADTZ on 
SDi approved tes4 hop to remain within 
1^ nautical miles of the base. 

\^ '4. A fchedoltd foreign airliner 



ERIC 
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38? 



« 



.• / - • 

2-66, ,If an aircraft is scheduled for a flight in 
Che Alaskan Coastal KDTZ, what type of 
.fliglit plan* must the pilot file prior to 
the flight? " I 

1» An IFR only ^ 

2. A DVFR only • - ' 

3. A OVFR or IFR ^ 

4. * Both a DVFR and an IFR^ 



2-67. If an aircraft will penetrate the domestic 
ADIZ on a JElight from Mexico to Texas in an 
area wftere NO appropriate reporting points 
are available and the pilot has computed an 
estimated penetration time of 1805, he must 
report this estimated time to an appro- . 
priate aeronautical facility by at least 

1. 1720 . 

2. .1735 

' 3. 1750 , • 

4. 1800 ^ 



/ 




Assignment 3 



Basic Air Navigatign 



Text; P.ages 47 - 68 ' 




a-2. 



Learning*Objective: Recognize the 
basic fundamentals and terminology 
of air navigation I the problems 
encountered, and how to arrive at 
their solutions. 



e \z should be familiar tdth the funda- 
jentals,^of air navigation in order to 
assist pilots in planning and completing ' 
flights. 

What is the function of air navigation? 
1* To measure the distance of an intended 

flight and to estimate the time 

needed to make it 

2. To locate positions along an intended 
flight and at its termination 

3. To determine the direction necessary 
to accomplish an intended flight 

4. All of the above 



3-7. What is the* primary instrument used. in air 

navigation? ^ 

1. A globe of the earth 

2. A chart of the ea^h's surface' 

3. A set of dividers 

A. A navigational plotter 

3-8. Even though the greatest diameter of the 
earth is 26 miles longer than the polar 
axis, thfs difference constitutes such 
a small percentage that it is NOT j^aken 
into account for navigational purposes. 

3-9.. A position on j:he earth's surface in 

relation to a city is useful in identify- 
ing an aircraft's position while cro«sing 
the Atlantic Ocean. 

3-10. In aeriaL navigation, positlt)n Is expressed 
in terms of coordinates which are inter- 
sections of Imaginary lines on the surface 
- of the earth. ' * ^ 



In items 3-3 thorough 3-6, select from column B 
the definition of each navigational term listed 
in column A. 



Terms 



3-3. Position 
3-4. ' Direction 
3-5. Distance 
3-6. Time . 



B. Definitions , 

1. The spatial separation • 
between twd points 

2. Some place that can be 
identified- 

I 

3* The position of ot^e, point 
• in space, relative to' 
another without reference 
to distance between them 

4. An elapsed interval 

s 

f 

y 



^ Refer to figure 4-1 in your tjMctbook in 
^ .answering it^ms 3-11 and 3-12.- 

3-11. Which of the following statements about a ' 
great circle on the/ earth's surface is 
INCORRECT? \ . 

1. It always passes through both poles 
2* It divides the earth into equal halves 
[ 3. Its plane passes through the earth's 
center 

4. It may be drawn through any point on 
the earth's surface 

3-12. Which of the folJb^ing statements describes 
a characteristic of a small circle on the 
earth's surface? 

1. The plMre of the small circle passes 
througlv the center of the earth 

2. The plane of the small circle is 
j)arallel to the plane of the Equator 

3. The circumference 6f the small circle 
is less than the circumference of the 
Equator 

^4. The diameter of 'the small circle is at 
least as ^ great as the radius o£ the 
earth 



t 3-13. j^ich of the' following statements about 

) the Equator Is ,(y>rrect7 

* !• Its plane divides the' earth Into the 

] Northern ^d Sputhcm Hemispheres 

) 2. Every polnt^^on It Is 90° from 

both Ndrth and South Poles • 
, 3." Its plane Is perpendicular to the 

\ " earth's axis ' 

A. Each of the above" ^ ^ 

3-lA. k small c^.rcle whose plane is parallel 
\ to the plane of the Equator Is called a 

^ • ^ 1. parallel of latitude 

2. degree of 'latitude 

.3. meridian of longitude s> 
./* * 4. degree of longitude 

/ • 

3-15. Parallels are imaginary lines that run 
east and west to measure distance north 
( and south from the Equator. 

3-^16. The origin for the measurement of longi- 
tude on the Earth's surface Is the 
1. Equator 
i 2. 45th parallel 

3. Greenwich meridian 
, 4. Earth's axis 

s 

3-17. What imaginary line is directly opposite 
the Greenwich meridian? 

1. Equator j 

2. 186° ^.eridian 

3. Prime meridian 

4. Great circle 
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Figure 3A.— Portion of a chart 

Refer to figure 3A in answering items 
• 3-18 through 3-20. 

3-18 Christmas Island is located at approxi- 
mately 

1. 2^00 'N 157030 'E 

2. 2°00'N 157°30'W 

3. 2^00 'S ' 157°30;e. 

4. 2°00'S 157O30'W 



3-19. The difference of latitude (Djt)^ between 
Jarvis Island and Christmas Island .Is 
about 

1. '1°00' 

2. 1°30» 

2°00* ' > 

4. 3000' 

3-20^. The difference of longitude (DLo) 
* between JarVis Island and Christmas 

Island is 
/ 1. 2o30' 

2. 3°00' 

0. 3°30» 
4. 4°00' 

3-21. When expressing direction from one point 
to another on the earth's surface, what 
is used as the reference point? 

1. Greenwich meridian 

2. Equator 

3. South pole 

4. North pole 

3-22. An ^aircraft on a heading of ^5° is 
•flying in which direction?^ 

1. East 

2. ^ West 

3. Northeast 

4. Southwest 

3t23. ^The magnetic meridians are lines^of force 
which run between the north and south 
magnetic poles, as in any magnet, and 
which affect all magnetic materials. 

3-24. The angle between magnetic north and true 
north Is called 

1. variation \ 

2. deviation 

3 . heading 

4. course - 

3-25. Magnetic disturbances within an aircraft 
cause , t 

. 1* incorrect indicated airspeeds 
' 2. deviation in the magnetic compass 
3* variation in the magnetic compass 
4. misalignment of the lubber's line 

3-26.* Swinging the compass is a phrape used to 

describe the process whereby the deviation 
in a particular compass is determined by 
comparing it with known magnetic head- 
ings. ' 
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3-32. 



3-33. 



Figure 3B. — North designations in relation to 
an aircraft in flight. 

^ Refer to figure 3B in answering items 
3-27 and 3-28.. 

3«^27. If the arrow C represents compass north 
and the deviation and variation are 
both. zero, which arrow represents the 
direction of true north? 

1. A 

2. B 

3. C 

4. D 

3-28. If arrow A represents true north, angle 
X is 35^ angle Y is 40°, and angle Z 
is 50°, the total variation and deviation 
is how many degrees? 
1. 150 
1. 350 

3. 40° 

4. 50O 

' 0 Refer to figure 4-1-1 in your textbook, 
in answering items- 3-29 and 3-30. 



3-29. 



If an aircraft's true heading is to be 
045° when the variation and deviation' 
are 10° east and 3° east respectively, 
what compass heading must be flown? 

1. 032° 

2. 035° 

3. 038O 

4. 042° 

5* 



3-30. An aircraft's compass reads 060° in an' 
4 area where the variation is 10° east. 
If the deviation of the compass is 2° 
west at a reading of 060°, what is the 
true heading of the aircraft? 

1. 048° - . 

2. 052° 

3. -668° 

4. 072° 
<. . 

3-31. The distance represented by one nautical 

mile is equivalent to which of the follow- 
ing values? 

1- 2,000 yards for a short, distance 

2. One minute of latitude 

3. 1,852 meters . 

4. ^.All of the above 

Inasmuch as navigators nautical miles 
as the measurement of distance, they use 
knots as the- measurement of speed. 

Five hours after, noon is expressed in 
nautical time' as 

1. 05:00 p.m. 

2. 0500 

3. 05:00 a.m. 

4^ 1700 <• . 

V 

3-34, When time is determined ^or other locations 
on the, earth's surface, Greenwich Mean^ 
Time (GMT) is used as tjie standard ♦refer- 
ence. 

How long does it take the sun to t%8s, 
through 17° of longitudfe? 

1. 1 hr 

2. 52 min 

3. 68 min 
4\ 26 hr ' 

3-36. Greenwich time can also be referred to as 

1. zero time 

2. Zulu time 

3. eastern standard time 

4. central standard time 

Refer to figure 4-13 in. your textbook ip 
• answering items 3-37 through 3-41. 

3-37. If your watch is set on eastern standard 
time, how can you obtain GMT? 
• 1. Add 4 hr 

2. Add 5 hr ' 

3. Subtract 4 hr 

4. Subtract 5 hr ; 

3-38. To-change your watch to local time .from 
GMT upon arrival at an island focated at 
157°50'W, you should 

1. add 10 hr . 

2. add 11 hr 

3. subtract 10 hr 

4. subtract 11 hr 



3-35, 



39i 



i 



3-39. 



3-.40, 



3-41. 



3-42. 



3-43. 



3-44, 



3-45. 



If you ase In Tok^^o, Japan where the 
longitude Is 139°45'E and' your watch 
reads 1020 GMT, what Is the local Tokyo 
, time? ^ 
1. 0020 
2/ 0120 

3. 1920 ' ? 

4. 2020 

WJien t^e local time in Bombay (zone -5)' 
is 0780'4 July, what is the local time 
in Guatemala City (zone +6)? 

1. 0800 5 July 

2. 12Q0 4 July 

3.. 2000 '3 July r 
" 4\ 2000 4 July 

When the local time in Wellington, New 
Zealand, is 1300M 20 Karch, what la^the 
l0(^ai time in Honolulu (zone +11)? 

1. 1200X 19 March 

2. 140QX 19 March 

3. 12(iPX 20 March 

4. 1400X 20 March ^ 

^ Naval time signals are sent as continuous 
wave (CW) signals every hour during the 
period from 

1. 00^ to 05 minutes after the hour 

2. 15/ to 30 minutes after the hour 

3. 25 to 30 minutes before the hour 

4. 05 to 00 minutes before the hour 



3-46, 



The pilot of an A-5 at an altitude of 
10,000 .feet on a TH of - 270° sights an 
enemy fighter bearing 220° true. What 
is the relative bearing (RB) from the 
bomber to the fighter? 

1, 050O ^ 

2. 130O 
yi 230° 

A, 310° ' • 
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Learning Objective: Employ the funda- 
nfentals of navigational plotting to the 
extent that you are able to ^determine 
a position on the earth's surface* 



An accurate position can be determined 
if an aircraft's path crosses two 
intersecting lines of position stmtil- 
taneously. 



If a pilot sees a small lake lying 
directly off his right wingtip and notes 
that his true heading (TH) is 045°, 
what is the true beaming (TB) of the lake? 
045° 
135" 
225° 
315° 



True north is used as" the reference 
direction when measuring, which of the 
following? 

1. MC and TH 

2. MC and TAS 

3. TAS and TB 

4. TB and TH 



Figure 3C.— Portion of a chart showing landmarks. 

^ Refer to figure 3C in answering items 
3-47 and 3-48, 

3-47. If the true heading of an aircraft* is 045°> 
the relative bearing to the center of lake 
(X) is (345°, and the relative bearing to ^ 
the peak of mountain (Y) is 085°, the , 
aircraft is located at position 

1. A 

2. B 

3. C , — . . ' 

4. D 

r 

3-48. If the true heading of an aircraft is 

045°, the relative bearing to the center 
of lake (X) is 035°,. and the relative 
. bearing to the peak of mountain (Y) is 
105°, the aircraft is located at position 

1. .A 

2. " B 

3. C 

4. D ' • 

3-49. A pilot flying cross-country notes a 

railroad bridge on his chart at a TB of 
050° from his 0900 way point . His TH 
is 320°, and the way point is d4.rectly 
on the bourse. His predicted TR has 
been maintained throughout his flight, 
and his ETAs at way points have been 
to the minute. If he continues to make 
^ his predicted TR and OS, he will see .the 
bridge at 0900 on a RB of about 

1. 010° 

2. 090° 

3. 190° 

4. 270° 



mc 
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3-50. What can a pilot use to determine a fix? 
1. TACAN only • ' . 

. 2. LORAN only 

3. RADAR only 

4. All of the above . > 



Learning Objective: Recognize infor- 
mation shown on aeronautical charts 
and chart source, correction, and 
procurement 



•-51. Which type of surface is considered to be 
^ ' undevel<y>able for chart purposes? 

1. Cone / 

2. Cylin4j(Br 

3. Plane 
4 • Sphere 



In items 3-52 through 3-54, select from column B 
the desirable chart feature described by each 
statement in column A. 



A* Statements 

3-52. The parallels and 
meridians intersect 
at right angles 

3-53. The distance of 
every plice from 
every other place 
bears a constant 
ratio to true 
distance on the 
earth 
• ♦ 

3-54. The chart is con- 
forma^li and the 
scale is constant 
and correct in all 
directions 



B. Features 

1. Correct shape 
representation 

2. Constant and 
correct scale 

3. Coordinates 
easy to locate 

4. Conformality 



^ Items 3-57 through 3-59 refer to figure 
• 4-16 in your textbook. 

3-57. Which 'chart projection has a straight-^ 
rhumb line? \ , 

1. Hercator * 

2. Latabe'rt Conformal 

3. Polar Stereographic 

4. Transverse Mercator 

3-58. Which chart projection shows the least 
' distortion of shapes and areas? 

1. Mercator , ' 

2. Lambert Conformal 

3. polar Stereographic 

4. Transverse Mercator 

3-59. Which chart projection can be produce^ 
graphically? ' , 

1. Mercator ^ 

2. Lambert Conformal 

3. Polar Stereographic p 

4. Transverse Mercator 

3-60. Which of ,the following areas is likely to 
be represented by the smallest scale ^ 
^chart? V ' , 

1. California 

2. MAS, Alameda 

3. The United States 

4. The west coast of the United States 



In items 3-61 through 3-63, select from column B 
the definition of each aeronautical chart "term 
listed in column A. * * 

A.' Terms B. Definitions 



3-61. Graticule 
3-62* Relief 
3-63 • Contour 



3-^55. A line which makes the same oblique* angle 
with all meridians is called a 

1. track line 

2. rhumb line 

3. loxodromic curve 

4. great circle course line 

3-56. Which of the following is the definition 
of an aeronautical charts ^ 

1. A map used by oceanographers only at 
sea • 

2. A pictorial representation of the 
earth and its culture 

3* A blank piece of paper upon which 
grid lines have been superimposed 

4« A blank piece of paper upon which 
a map showing the entire surface 
of the earth is superimposed 



I*' All features portrayed 
except those on^he 
aeronautical or grid 
overprint 

2. A line connecting all 
points of a given eleva- 
tion above sea level 

3. Physical features related 
to relative differences 
in land surface elevation 

4. Lines of latitude and 
longitude 
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3-6A. 



3-65. 



3-66. 



3-67. 



What technique of chaKt-making provides 
for large white open water areas and 
accentuates small bodies of water and 
small islands? 

1. Water tint 

2. Water vignette ' 

3. Land' tint 

4. Relief 

Density of culture portrayed on a chart 
is related to which- of the following 
features? 

1. Geographic ared^ covered 

2. Chart use 

3. Chart scale ^ 

4. All of the above 

Flight safety dictates that up-to-date 
and correct Aeronautical Charts and 
Flight Information Publications be 
available to pilots in Flight Planning. 

V 

The DOD Catalog of Aeronautical Charts 
and Flight Information Publications 
is kept current by new or replacement 
pages reflecting changes ox additiqns 
that are published every 



3-69. 



3-68. 



month 
year 

3 ' mon ths 
6 months 



3-70. 



3-71. 



3-72, 



1 

^2" 



Major corrections and supplements to the 
aeronautical information shown on 
charts are published in 

Notices to Airmen (NOTAMs) 
DOD Aeronautical Chart Updating 
Manuals (CHUMs) 
VFR Supplements 
Flight Planning Documents'* 



The purpose of a flight packet is to 
provide the pilot with 
1. a flight lunch 

tools necessary t^ complete the 
flight y 
a f illed-in flight ndan 
a filled-in weath^brief sheet 



All but which of tfle following factors 
will cause the contents of flight 
packets for station aircraft to vary? 

1. The mission of the flight 

2. The type of aircraft utilized 

3. The number of aircraft utilized 

4. The geographical location of the 
station 

Aircraft squadrons VC 21 and VA 1, having 
12 and 15 aircraft respectively, are 
based at a naval air station which has 
5 station aircraft. How many flight 
packets must be maintained in the NAS 
Flight Planning/Approval Branch? 

1. 33 " ' 

2. 15 

3. 12 

4. 5 

Flight packet checklists are used as 

1. selection lists of items djeempd 
necessary for the flight only 

2. custody receipts for valuable 
materials that belong to the 
governitfent only 

3. ' safeguards to prevent omission of 

items thiit may be essential to the 
flight only 

4. a checklist to serve all these ^ 
requirements 



^ Learning Objective: Recognize the 
^ use and contents of flight packets. 



Assignment 4 



Flight Services 



Text: Pages 69 - 91 



Learning Objective: Recognize pilot 
responsibility, and assistance the 
AC provides to the pilot In planning 
a flight » 



4-*l« Records Indicate ^that AGs assigned to the 
plfllfinlng phase of aircraft ^clearances can 
' help avert accidents and Incidents Involving 
alrcraf^t by critically Inspecting all flight 
plans and taking proper action when Incoi^ 
pletenesses or discrepancies are detected. 

4-2. A pilot planning a flight Is NOT required 
to 

!• fa^nlllarlze himself with available 
weather reports and forecasts 

2» determine "fuel requirements 

3» determine available alternatives and 
Sf known traffic delays 

4, submit his flight plan to an ARTCC 
^ facility 

4-3 • Although the primary responsibility for 

prefllght planning rests with the pilot In 
command, this responsibility Is shared by 
the 

!• flight line crev 
2» officer In charge 
3. Air ContrOlmen 
4» duty forecaster 

4-4» The DD 175 Military Flight Plan must be 
used for all flights within the North 
American (NAM) Region which Includes ^ 
1» the continent of Nor^h America 
4^ the Continental United States only 
3. the SO states and Canada to the North 
Pole 

4* Canada to the No;rth Pole and Contlnen- 
tal United States 



Clots are responsible for reviewing and 
being familiar with weather Conditions for 
the area In which their flight Is contem- 
plated. 

4-6. After a pilot receives a wither briefing 

for a flight under Instrument fTlght condi- 
tions, the DD Form 175-1 must be completed 
by the 

1, pilot only J 
2» weather service forecaster only • 
3«, either the pilot or forecaster « 
4, operations duty officer only 

4-7 • Relative to the Information the pilot 
receives on the DD Form 175-1, the "AC 
should assist him to ensure that the » 
1. weather briefing Is filed 

weather briefing Is still valid at 
takeof f 

weather Information Is accurate 
operations duty officer sees the weather 
Information' report 



2. 

3. 
4. 



4-^» If the dally flight schedule Is used for 
clearing an aircraft for a local flight, 
the completed flight schedule must be 
ratalnad In the base operations files for 
1» 7 days 
2. 30 days 
3» 60 days 
4. 90 days 

4-9. Copies of the flight plan and wither forms 
for a completed flight must be k^pt.on file 
for 3 months at the point of 
1» departure only 
2» landing only 

3» departure, and point of landing 
4. departure or point of landing, but not 
both 
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Learning Objective: Recognize 
pilot limitations of flights 
Involving en route stops and 
ship/shore operations, the func- 
tions of flight service stations^ 
and means and techniques of relay** 
Ing flight data. 



VlO, A single DD Form 175»may be utilized for a 
flight vhlob Involves en rdutc^stops within 
the United ^States If a different pilot In 
command Is used for each leg of the flight. 

A-11,*^ ACs are normally concerned with aircraft 
weight and balance on stopover flights. 

4«-12. What should be done relative to the flight 
plan of a V^R flight departing a qarrler , 
ii communications between the ship and the 
sKore activity specified In the flight plan 
as the destination airport can NOT be 
established? 

1. The departure controller 'should cause 
the flight plan to be sent via -regular 
naval communications 

2. The pilot should file his flight plan 
by Mdto with the nearest sjj^l^ actly- 

* Ity as soon as possible aft^rxakeoff - 

3. The pilot should land at the nearest 
' shore activity and file the flight 

plan to destination 
A. The departure controllers should 
notify the pilot of the aircraft en 
route as soon as the flight plan Is 
acknowledged by an alternate airport 

4-13. The functions of the Flight Service Sta- 
tions (FSS) Include which of the follow- 
ing? 

1. Accepting and closing flight plans and 
disseminating notices to airmen ^ 
(NOTAMf) 

2. Assisting lost VFR aircraft and 
assisting In the scarcli for missing 
VFR aircraft 

3. Maintaining en route coommnlcatlons 
with VFR aircraft and operating the 
national teletypewriter systems 

4. All of the above 



4-16. 



4-17. 



4-18. 



4-19. 



When an AC transmits a message on an Inter- 
phone communications system, he should NQT 
^. use the phonetic alphabet to spell 
peculiar words , 

2. speak Into the handset la a moderate 
tone < 

3. pronounce all words clearly ' 

4. 4peak faster than the receiving opera-* 

tor can accurately copy 

• 

Which of the following messages had the 
lowest priority In Interphone communica- 
tions? ^ * . 

1. fi flight plan V- 

2. A dtpartur« report 

3. An ATC Instruction or clearance 

4. A movement message on n VFR aircraft 

Which circuit Is used to relay communlca- ^ 
tlons concerning IFR aircraft movement and 
control messages from one ARTCC to another? 

1. Arpa B 

2. Center B 

3. Service F 

4. Military B 



Learning Objective: Identify data 
to be posted on flight progress 
strips and abbreviations, contrac- 
tions, and syihbols used for posting 
the data. 



Current data on air traffic and clearances 
rTequlrcd for air traffic control and air 
'traffic service are posted on 

1. flight plans 

2. DD Forms 175 

.3. flight progress ^strips 
4. 'dally flight schedules 

Flight data can be recorded on flight 
progress strips In plain language, the 
abbreviations or contractions contained 
In FAA Handbook 7340.1 (Series), or the 
control Information eymboXs contained In 
FAA Handbook 7110.8 (Scries). 



4-14. Communications dcalinj;; with flight plans 
and related messages concerning the move- 
ment of aircraft fran a naval air station 
to an aircraft carrier arc tran8mlttc4^yjA-^ 

1. telephone 

2. local Interphone 

3. Area B network 

4. Navy communications ' 
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In Items 4-20 through select from column B 

the branchy mission, or meanlng/deslgnatcd by each 
prefix or suffdx listed In column A and used in 
box.l or box 3 of ' flight progress strips. 



A. Prefixes/ 
Suffixes 



4-20. 
4-22. 



W 

H 

/L 



B. Branches /Meanings/ ^ 
Missions ' 

1. U.S« Nav7 

2. DHEy and transponder 
with no code capa- 
bility 

i. Military Airlift 
Command 

4. TXCAN. only, and 

transponder with no- 
code c^rfbility 



Refer to figure 5-6 in your textbook. Select 
from column B the meaning of each control infor- 
toation symbol listed in column A and used in 
various boxes of both departure and arrival 
flight progress strips. 



A. Symbols 



4-23. 



4-24 



> 



B. Meanings 

1. Cruise' 

2. .Takeoff 

3. At or above 

4. Before 



4-25. 'i- 



4-26. 



what abbreviation is' used on flight pro- 
gress strips to^ indicate that an aircraft 
is cleared for landing and .takeoff through' 
an intermediate point? 

3* ' T ' 
4. Z 



In items 4-27 through 4-29,' select from column B 
the abbreviation that may be used on flight pro- 
gress strips by approach control or conXrol tower 
operators to convey each meaning lifted in column 
A. 

A. Meanings B. Abbreviations 

4-2^, Report crossing 1. CA 

4;::^8X^yFR conditions on top 2, RX 
4-29, Straight- in appfbach 3. OTP 

4. SI 



Learning Objective: Recognize means 
and procedures for tranan^tting infor- 
maticm pertaining to both\VPR and IFR 
^flights. 



4-30. Whe n f ll ght^ o o rvic e receives -the-requlrexJ- 
— ---^ information for a VFR flight, the informa- 
tion is then transmitted to the aircraft's 
destination by' * 

1. Area B teletype % * 

2. Center B teletype 

3. flight service Interphone 

4. Service F Interphone 

4-31. Upon r.ecelpt of a flight movement message, 
base opbr^tions is required to forward this 
information to flight service within how 
many minutes? 
1. 5 min 

^ 2. 10 min 

3. 20 min 

4. 30 min 

4-32. If the destination FSS falls to acknowledge 
a flight notification message from the 
departure FSS relative to a flight!' whose 
ETE is 2-1/2 hours after takeoff, when must 
t|ie departure FSS use a regular telephone 
^rto' assure delivery of the message to the 
destination FSS? ' 

1. 30 minutes after departure 

2. 1 hour after departure 

3. 1 hour before the ETA ' ^ • 

4. „.Any_.time„ before, the ETA - . - ' 
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4-33. When a flight departs after the first of 
* ' three scheduled intermediate stops en route 

to Its destination airporj^ttie FSS serving 
' \ y that stop will transmit 

1. the -departure time to the next inter- 
mediate stopover p6int ' * 

2. the departure time to the remaining 
stopover points 

3. an ETA for the next intermediate stop- 
^ over point 

4. an ETA for the remaining stopover 
2^ points 
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An aircraft arrives at yoiir station prior 
to your receiving a flight notification, 
message. Vfho roust his arrival be reported 
to? ' / * 

1, The departure FSS tie-in 

2, The destination FSS tie-in* 

3, The departure airport 
tf. All of the above 

35. Which of the following items is NOT 
recorded on a DD 175 but is required when 

. an IFR flight plan roessage' is transipitted 
on a Military B teletype circuit?. 

1. The true airspeed 

2. The aircraft identification 

3. The departure point 
The letters FP 

36. Information relative to an IFR flight such 
as departure, progress, and arrival 
reports must be relayed to the appropriate 
ATC facility on a/an 

1. Area B circuit 

2. Center B circuit 
3. Military B cirjsuit 

Service F circuit 

-37. If a pilot files a flight' plan which in- 
cludes a change from VFR to IFR en route 
to his destination, the proposed IFT 
flight plan message is relayed to the 
ARTCC in whose area the flight changes 
from VFR to IFR. 

-38. Notifying the pilot that'GCA is inopera- 
tive could properly be the subject of a 
flight advisory to an inbound aircraft. 

-39. A flight advisoi^y to an aircraft describ- 
ing adverse weather conditions existing 
at> a destination naval air station-n^ould 
be originated by the ^ 

1. destination ope'rations 

2. FSS nearest the station 

3. ARTCC nearest the station 

if, destinatioji, FSS tie-in station 

-40l Generally, all foreign military and over- 
seas flights are required to clear through 
specified military bases, "^^^ 



Learn ingfObjective: Identify con4i- 
tions that require search and rescue 
(SXR) operations, functions of various 
agencies involved in these opera- 
tions, and procedures followed' in 
effecting search and rescue for both 
IFR and VFR flights. 




4-41. Coordination of SAR operations in the 

conterminous United States is a responsi- 
bility 'of the 

1. U. S. Air Force 

2. Federal Aviation Agency 

3. Joint Chiefs of Staff 

U. International Civil Aviation 

Organization i 

4-42. Overall coordination of the SAR efforts of 
the various groups working together to 
find a niissing aircraft in a particular 
' area is the responsibility of the 

1. ATCC 

2. FSS 

3. RCC 

• 4, ARTCC 

4-43. If a jet aircraft flying VFR fails to 

arrive at the ETA received-*froro the last 
int^rTnediate stop tie-in station, what 
period of tiroe will elapse before an 
attempt is made by the destination tie-in 
station to locate the aircraft? 

1. 15 min. V Y 

2. 30 min. - 

3. 45 min. 

4. 60 min. 

4-44. Under SAR proceUi^s for overdue VFR air- 
craft, the FAA flections primarily to 

1. participate directly as a searching 
activity along with the Armed Services 

2. act as a communications Hnk in SAR 
operations 

3. perform rescue operations 

4. act as SAR liaison 

4-45. In the event that a jet aircraft for which 
a flight plan has been filed is overdue, 
an information request (INREQ) is 
initiated by the 

1. departure base.l hour after EtA 

2, destination base 1 hour after ETA 

3. departure base 30 minutes after ETA 

4, destination base 30 minutes after ETA 

4-46. An alert notice (ALNOT) can e3q>^i^the 
search area for a missing aircraft to 
allow a communications search over a wider 
area than an INREQ, 

4-47, Assume that an ALNOT was sent on a VFR 
flight that could NOT be located and the 
RCC suspended its sejarch. What procedure 
should then be followed? 

1. The originating station should advise 
, RCC of the circumstances ' 

2. The departure station should cancel 
the ALNOT 

3. The originating station should send an 

, ' ALNOT cancellation to all stations that 
received the ALNOT 

4. The departure station should send an 

• , ALNOT cancellation to all stations that 
received '»'>^e ALKOT 
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4-48. The station originating search and rescue 4-53. 
of an overdue aircraft must, upon request » 
furnish the RCC with the positions and 
routes of all aircraft known to be along 
or near the route of the missing aircraft 
so that these aircraft can be used to 
assist In the search* 

4-49. Which of the following statements best 4-54. 
explains the absence of a standard SAR 
* procedure In hazardous areas? 

1. Remote areas do not have Individual 
procedures 

2. Specialized SAR units are always on the 
alert ' 4-55. 

3. Limited jireas reduce the scope of SAR 
efforts, 1 

4. A varlett of possible situations exists 

4-50. The SAR procedure for an overdue IFR flight 
is initiated by the 

1. FAS 

2. FSS 

3. RCC • 4-56. 
i • 4. ARTCC 

4>5t.' Whaf ^ft fhP r-ocpnnfl-thlUfry nf rho APTCn 



4-52. 



which makes the determination 
flight is overdue? 



that an 



IFR 



3. 



To alert the appropriate RCC 
To transmit an ALNOT to all ARTCCs 
along the route of flight from the 
last reported position to the destina- 
tion 

To transmit an ALNOT on all Area B 
circuits 50 nautical miles on both 
side^ of the rout^ from the last 
reported position to the destination 
All of the above 



Responsibility for further search for an 
overdue IFR flight is transferred to RdC 
30 minutes after 

1. ETA at the destination 

2. radio contact was /lost 

3. estimated fuel exhaustion 

4. * issuing the ALNOT 



Learning Objective: Recognize 
individual and activity responsi- 
bilities for originating and exe- 
cuting procedures under the notices 
to airmen (NOTAM) system, the mean- 
ings and format of a NOTAM account- 
ability nmnbcr, services provided 
by th^ parts of the NOTAM summary » 
and firequen^ of NOTAM display 
board) posting* 



4-57. 



4-58, 



4-59. 



4-60. 



In regards to NOTAM procedures, you as an 
AC would NOT be concerned with 

1. preparing NOTAMs for dissemination 

2, ' receiving NOTAMs for posting 

3. posting NOTAMs to the NOTAM board 

4, preparing civil NOTAMs for dissemina- 
tion 

The USAF/USN NOTAM system is centrally 
coordinated and operated by the USAF 
Central NOTAM Facility (CNF) tp provide 
both USAF and USN air activities with 
current NOTAMs. 

NAS Memphis GCA will be out of service for 
72 hours. What; is the maximum number of 
hours prior to the outage that a NOTAM may 
be disseminated? 

1. 24 hr 

2. 36 hiL ^ 

3. 48 hr 

4. 72 hr 

Which of the following is NOT a responsi-* 

blllty of originators of NOTAMs? 

1« Notifying the commanding officer 

- — Irnmed-fately of navald malf^nctlong 

2« Preparing NOTAMs for transmission on 
a specific circuit 

Using the same accountability number . 
for revision or cancellation of NOTAMs 
4. Ensuring all stations receive the NOTAM 

> 

Local aefodrome items, such as taxiing 
conditions, are considered npn-NOTAM infor- 
mation. 

The first part of a NOTAM accountability 
number enables CNF to determine i& it has 
received all NOTAMs from a ^iven base, and 
the second part enables each base to deter- 
mine if it has received all retransmitted 
NOTAMs. 

The last three digits of the NOTAM account- 
ability nuxnber are assigned" by the 

1. originator of the NOTAM 

2. CNF J 

3. Air Force Communications Service 

4. ^communications agency that transmits 

the message 

Anqplifylng information included in the 
remarks section of a NOTAM, such as the ^ 

time frame for the ou t^g^, makes this 

NOTAM a 

1. new NOTAM 

2. tel£-c|mcelling NOTAM 

3. NOTAM time pxTesentation ' 

4. revised NOTAM 
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All dates and times expressed In NOTAMa ^ 4-63, 
are Greenwich Mean Time* * 

Which type(s) 'of NOTAM will utilize an 
accountability number that has previously 
been used to Identify another type of 
NOTAM? 

1, New only 

2, Revised only 

3, CancellatlonNonly ' - , ' 

4, Revised and Cancellation 



of op|t 



The CONUS Cl^F ylll transmit a summary of 
'active NOTAMa for Its area of op#ratlron 
every 

1. • 6 hr 

2. 12 hr . • ^ 
•3. 18 hr ^ 

4, 24 hr - 

A NOTAM display board'must be maintained 
In accordance with which OPNAVINST 
(Series)? ' ' ' 

1. 3722.16 

2. 3721.1 

3. 3715.7 

4. 3710.7 
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Assignnrient 5 



^Meteorological Eleitients Affgetlng Aviation 



Text: Pages 93 - 122 



5-U 



5-2. 



5-3. 



5-4. 



5^6. 



5-5. 



Learning Objective: Identify 
standard sea level pressure and 
associated atmospheric terms» 
their characteristics » and effects. 

/' 

VHilch of the following figures was 
adopted by the International Coimnlttee 
of Air Navigation as the standard sea 
level pressure for calibrating Instruments 
that measure atmospheric pressure? 
1. 
2. 
3. 
4. 



14.70 pounds per square Inch i 
59.00 poundsj>er square Inch 
2?. 92 Inche/of mercury 
1013.2 millibars 
✓ 

The layer of the atmosphere In which 
most of our weather occurs Is the 

1. ' exosp})ere ^ 

2. Ionosphere 

3 . troposphere 

4. st^tosphere 

Although tije troposphere always has Its 
highest vertical extent at the Equator, 
It Is highest at any given point on the 
earth during the 
1, sprlfig 
summer 
fall V 
winder ^ 

A high-pressure area Is a region In which 
the atmospheric pressure Is 
1. constantly changing 

greater than that of nedtghborlng 
regions ' 
greater 'than.,^3,.2 mb at sea level 
constantly changing*, but usually 
greater than that of adjacent areas 



5-7. 



5-9. 



2. 
3, 
4. 



2. 



3. 



If a pilot does NOT re8e< "his altlmete/ 
setting after takeoff from an airporty 
located In a hlgh-t>ressure area and files 
into ^ low-pressure area, how will 
altimeter read? ' if 

1. High and the aircraft- will be/lower 
than Indicated * • ' 

2. High and the aircraft. will ^higher 
than Indicated 

3. Low and the aircraft .will>6e lower 
than Indicated 

4. Low and the aircraft wlLl be highe^]? 
* than Indicated / • 



5-9. 



When the atmospheric pressure at sea level ^ 

Is 30 Inches of mercury, the pressure 

at 8,000 feet Is approximately " " r . • 

1. 20 la. 

2. 22 In* 

3. 24 in. 
4^* 26 In: 



What Is a cyclone? , 
1« A high-pressure area 
circulate In a cloc 



th>srLnd£ 



^wlth.. winds that^/ 
ris^/dlrectlon jln 



the N<jrthem Hemljspher^j^' / 

2. ;A lov?-pres8«re area wic)i winds that ^ 
• circulate In^a'c^ciblcwlse direction y 

In the Northern/ Eemlsp'here ' 

3. A high-pressure arei' with winds that 
circulate In ,a 'c^dtjtetcldckwlse 
direction In the'^Scyrthem Hemisphere 

4. .A low-pressure ir^a with winds tha^t 
circulate In a.^^quiftez'clockwlse I 
.direction In the'Northem Hemlspherl 

Which of the foll^ki^ factors are assoJ 
elated with h^gh-^ress^re systems to make 
flying condltlotts/more^'^favorable thar\ In 
low-pressure systems?' 

1. Less cloudq,\knd bett;er daytime 
visibility?- 

2. Less concentrated turbulent areas 

3. Light or calm winds 

4. 'All of the above 

Which of the followiiig statements about 
a hurricane is INCORRECT? ^ 
1. The wind changes direction after 
passage of' the eye 
A d^d calm may exist in its center 
It Is acpompanied by anticyclonic 
winds as hl,|jh as 175 knots 
It is Uqcompanled -fiy^ mich rain and 
thunderstorm activity 



2. 
3. 
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5*-10« A tornado differs fcom a hurricane in 5**18* 
' that a toma<rb has ' * < 

. !• more violent winds and a much smaller 
* diameter ^ 

2. more violent winds and a much larger 

diameter , 
3* less violent winds and a much smaller^ 

diameter 

4» less violent winds and a much larger 5-19* 
diameter j 

5-11. The varlpus types of air masses are 

' determined by the measurement of their 

1. temperature and pressure 

2. humidity and temperature 

3* wind velocity and pressure 5-20. 
4. humidity and .wind velocity ,r 



5-12. 



5-13. 



5-14, 



What has the greatest influence upon the 
characteristics of an air mass? 

1. The amount of humidity it contains 

2. The length of time it travels 
3'. The path over which it travels 
4. The source region 

Which of the following is NOt a require- 
ment for an area to be characterized . 
as a good source region? 

1. High pressure 

2. Low pressure 

3* A unif onffssurface 
4. Uniform temperatures 

Which of the foljlowlng. indicates maritime 
air of polar origin passing t)ver a suxface 
warmer than the air? ^ 
1* mPw / 

2. mPIc 

3. *imPA V 

4. MPE* 



5-21. 



5-22. 



5-23. 



Learning Objective: Recognize the 
m&Jur cloud genera, characteristics, 
and levels at which they occuf . 



"In itcma 5-15 through 5-17, select from ctolumn B 
the class of clouds associated with ea^h cloud 
level listed in column A. , ^ 



5t24. 



5-25. 





A. Cloud Levels 




B. Classes 


5-15. 


High ^ 


• 

1. 


Altocumulus 

' ft 


5-16. 


Middle 


2. 


Cirrocumulus 


5-17. 


low 


3. 
4* 


Cumulus 
Stratocumulus 











The lower level of which cloud type is 
found at heights o'f 16,500 feet above the 
ground? 

1. Stratus 

2. Altostratus 

3. Cirrostratjjs 

4. Cumulonimbus <^ 

Which cloud type has its lower level clos 
to the surface of the earth? 

1. Cirrus • 

2. Altocumulus 

3. Stratocumulus 
A. Cirrocumulus 

Clouds of which type generally trouble 
pilots the least? 

1. Cirrus 

2. Iflmbostratus 

3. Stratus 

4. Cumulus 

What kinds of clouds may give the first 
signs of approaching bad weather? 

1. Cirrus 

2. Stratus 
3,. Cumulus 

4. Cirrocumulus * , 

What type of cloud is associated with 
the term "mackerel sky"? ^ 



1. 
2. 
3. 
4. 



Cirrostratus 
Cumulonimbus 
Stratocumulus 
CirrocitfQulue^ 



What cloud genera abbreviation is asso- 
ciated with clouds that appear similar 
to a herd of sheep in the sky? - 

1. Ac 

2. Ci 

3. Cc 

4. Sc 

Clouds of whic*h tjrpe appear as thick gray 
or blue-grav smooth oVercast? 

1. Alto8|^?atus ' ' 

2. Altocumulus ^ ^ 

3. ' Cirrocumulus 

4. Cumulonimbus 

/ 

; 

Which type of cloud is always accompanied 
by precipitation? 

1. Altocumulus 

2. Cirrostratuff 

3. Stratocumulus 

4. Nlmbostratus ' 
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5-26. What type of cloud , yields precipitation .5-33. 
' only in the form of drizzle? 
1* Stratocumulus 
2* Altos tratiis*- * 
3. Stratus 
4* Nlmbostratus 

5-27. Which cloudy belongs to a group of clouds 5-34, 
^ with pronounced vertical development? ,^ 
1. Altostratas 
2\ Cirrostratus * . 

3* Stratocumulus ^, • 

Cumulonimbus 

5-28. A flat or anvil top is characteristic of 5-35, 
which clouds? 
1. Stratus 
2i Cumulus * 

3. Cumulonimbus ^ 

4. Stratocumulus 



S<iuaXI lines are associate with which 
type of front? ^ ^ 

1. A warm front 

2* An occluded front 

3. ' A fast-moving cold front * 

4. A 6J.ow-moving cold front ' , 

Aicold front is indicated on a colored 
Weather map by -a 
^1. , red dine with triangles 

2. blue line 

3. red line with half circles^ . . 

4. blue line with '^triangles 

What tfyp^ of cloud formation usually appears 
first when a warm front is approaching? 

1. Cirrus 

2. Stratus " 

3. Cirrostratus • 

4. Nimbostratus 



Learning Objective: Identify types » 
effects, designations I and character- 
istics of fronts. 



, 5-29 • , What is a frontf ^ . 

1. A Jboundary separating two different 
air mas^s^es 

2. The face of an approaching cold 
air nlaas 

/ 3. The face of an approaching warm 

air mass . ^ - ^ 

4. Either 2 or 3 above 



5-36. An occlusion occurs as a result of a 

1* warm front overtaking a cold front' 
2. cold front overtaking a warm front 
,3. cold front meeting a stationary front 
4. warm front meeting a stationary front. 

5-37. Which type of ^ront usually causes the 
greatest extejtded period of poor flying 
. whether? ' ' - 

' 1 . Warm 
• 2. Cold 
* ^« Occluded 

- 4. Stationary 



5-30* What occurs when a region- that is 

occupied by warm air is invaded by a 
cold air mass? 
„ 1. The cold air is forced upward 

2« " The cold air mlxe^ vlth the warn '. . 
^ air * ' 

^ . 3. The jcold air pushes the w^vm air 

" > . , upward^ " 

4. The cold air is driven back .by the 
warn air 

5-31* All but whicli of the. following weather 
characteristics are associated with the 
passage of a cold.front?^, 

^ 1. Decreasing pressure 
2« Decreasing )iumidity 
3.. Decreasing temperature 
4* Shifting of^wind direction 

5^32/ Cumulonimbus and nlabostratu» clouds 

located at and ianediately to the rear 
of a surface front 'characterize^ a _ 
i; stationary cold front ^ 
'2. warn front that is moving slowly 

3. cold front that is moving slowly 

4. cold^ front thlit %9 moving rapidly 



Learning Objective: Recognize, the 
characteristics and effects o£ water 
vapor in the air and the meaning of 
terms pertaining to saturated air. 



5-3B. Water in the air occurs in. which form(s)? 

1. Gas 

" Solid 

3. Li<fuld" 

4. All. of the above 

5-39. Host of the weather that interferes with 
the operation of aircraft is directly 
associated with, ' 
,;1. pressure' « 

2. wind velocity 

3. temperature 

4.. some form .of water 

5-40.* What is the maximum amount of water 

• vapor (by volume)^ that can be held by air? 

1. 5 percent ^ ' 

2. 2 percent 

3. 3" percent ; 

4. 4 percent 
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5-41. What determines the quantity of water 

H vapor which can be contained in a saturated 

volume of the atmosphere? 

' 1. The<pressure 

^ 2. The temperature 

« 3. The amount of air 

I 4. All of the above 

5-42. Relative humidity is defined as the 

1. mass 'of water vapor present per unit 
, volume of space 

I 2. ratio of the mass of water vapor to the 

i mass of dry air 

3. ratio of the density of water vapor 
in the air to the density of the 
'air 
) 4. ratio' of water vapor in the air 

to that required for saturation at 
a given temperature 



5-46'. All but which of the following changes 

, Increase the likelihood of fog formation? 
• 1.' The moisture content of the air 
decreases, and the temperature 
increases 

2. The temperature decreases^ and the 
--^ moisture content of the air increases 

3. The* temperature remains constant, and 
the moisture content of^ the air 
increases 

A. The moisture content of the air 

remains constant, and the temperature 
decreases 

0 In answering Items 5-47 through 5-53, 
assume that the atmospheric conditions 
are conducive to the formation of fogl 



5-43. The temperature to which air under 

constant pressure with a constant water 
vapor content must be cooled in order to 
become saturated is called the 

1. relative humidity 

2. dewpoint * 

3. fog point 

4. humidity point 



5-47. Which combination of meterological 

conditions is most likely to produce a 
deep and dense fog? 

1. A brisk wind in dust-free air 

2. A light wind with dust-laden ai^* 

3. Calm air laden with dust particles 

4. Calm air relatively free of dust 
particles 



5-48. 



Learning Objective: Identify features 
of fog as they pertain to its compo- 
sition and formation. 

5-49. 

5-44^ A cloud on the eatth*s surface is 

called fog. Which of the following 
statements most accurately describes 
this phenomenon? * 

1. Fog is composed of visible large 
wat:er droplets 
„2. Fog is composed of minute, suspended 

visible water droplets ot ice particles 5-50. 

3. Fog is composed of visible water 
droplets and is of uniform density* 

4. Fog is composed of visible water 
droplets or ice particles that fall 
earthward 



5-45. The basis for the prediction of fog is 

provided biy the differential between, the 

1. relative humidity and absolute 
humidity 

2. t^P^i^ature and absolute humidity 

3. dewpoint and relative humidity 

4. dewpoint and temperature 



5-51. 



If there is sufficient humidity, which 
condition is most favorable for the 
formation of radiation fog? 

1. A clear sky in daytime 

2. A clear sky at night 

3. An overcast sky at night 

4. An overcast sky in daytime 

What kind of fog is formed when a warm, 
moist air mass passes over a cooler 
surface? 

1. Steam ' 

2. Upslope 

3. Advection 

4. Radiation 



Advection fog is generally considered 
the most dangerous because of its greater 

1. 'density 

2. Variabil^,ty 

3. degree d£ condensation 

4. area coverage 

What processes are taking place when an 
upslope fog is forming? ^ 

1. Air is rising, expanding, and cooling 

2. Air is rising, contracting^ and cooiLing 
3^ Air is descending > expanding, and 

cooling ^ 
4. Air is descending and being warmed %y 
contraction 
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5-52 « When does steam fog o9cur? 

1« When evaporation from warm water 

saturates cold air passing over it 
2* When air rising up a gradual land 

rise expands and cools 
3y When air is carried over a colder* 

surface 

4. When a land surface on clear nights * 
cools by giving off heat 

5-53, Warn front fog forms as a result of 
1* warm waters offshore coming in 
_ contact vith an adjacent cold land 

area 

2* rain falling from warm air into cold 
air 

3. precipitation within a warm front 
4* the up and down movement of ^ warm air 
g a cold front 



Learning Objective: Identify types, 
causes, and results of airframe icing 
formed during flight. 



5-54, What icing conditions are NOT normally 
encountered. in flight? 
1. Rime ice, clear ice, and frost 
2« Rime ice and carburetor ice > 
3. Frost and slush ^ 
4«' Clear ice and glaze ice 

5-55. What type of icing results when a film 
of liquid water freezes on an airframe? 

1. Hoarfrost*' ' 

2. ^rost 

3. Rime ice 
4.. Clear ice 

5-56. Which of th€?>f oil owing statements best 
describes the format^n of rime ice? 
1. The formation 'of rime ice requires 
. * a sudden drop in temperature to 

f reez^^^upercooled drople^ts of water 
which have partially frozen after 
^ they h^e contacted an airframe 
2« 'The partial melting and refreezlng of 
^ clear ice on an airframe causes the 

spongy mass that forms vi^e ice 
3. Rime ice is formed when supercooled 
droplets of water strike an airframe 
* and freeze separately 
4* Rime ice forms when the surface of an 
airframe has Been subjected, to some 
form of precipitation and a sudden 
drop in temperature causes the 
precipitation to freeze into a solid 
sheet of ice 



5-57. 



Which type of airframe icing will be 
caused by a /high performance aircraft 
Hying rapidly from a region whose 
temperature is well below freezing to a 
another region where the temperature is 
considerably higher and the air is very 
moist? 

1, Frost 

2. Rime ice 

3, clear ice 

4. Glaze ice . ^ 



5-58. 



5-59, 



5-60. 



5-61. 



Learning Objective: Recognize condi- 
tions and terms associated with wind. 



In dealing with the horizontal components 
of wind, reference is ma/fe to its direction 
and speed; but in dei^ling with its verti- 
cal components, reference is made to all 
but which of the following? 

1. Updraf ts 

2. Downdraf ts ' , y 

3. Turbulence 

4. Speed 

Windflow is the direct result of. varda-., 
tions in pressure which result ,f rom varia- 
tions in temperature caused by global 
circulation bf the air which maintains the 
earth's heat balance. 

Direction of the horizontal component of 
the wind is determined by the direction 
in which it is blowing. 

. Windspeed is usually measured and expressed 
in terms of , 

miles per Hour 



1. 
2. 
3, 
4. 



knots 

feet ^er second 
meters per second 



^ Learning Objective: Identify types, 
characteristics, causes, relationships 

f to weather, and effects of photometeors, 
electrometeors, lithometeors, and 
hydrometeors. 

■5-p^2. Photometeors are caused when the light .of 
the sun or moon is 

1. ^.> reflected only 

2. refracted only 

3. diffracted only 

|4, reflected, refracted, or diffracted 
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5-63. Which of the following statements about 
the photometeors referred to in the 
preceding item would be correct? 

1. They are the direct cau^^ of adverse 
weather 

2. They are active elements in weather 
development 

3. They indirectly indicate what, kind 
of weather to expect 

4. All of the above 



In items 5-64 through 5-66, select from column B 
the photometeor caused by each condition listed 
in column A. 



Conditions 

5-64., The diffraction of' light 
by water droplets 

5-65. The diffraction, refrac- 
tion, and reflection of 
light within raindrops 

5-66. The refraction of iight 
as it passes through ice 
crystals 



5-71. Of the following areas on the earth's 

surface, where is an Aurora most likely 
to occur? 

1. Equator 

2. North pole 

^ 3. North magnetic pole 
4. North temperate zone 

5-72. Which of the following is 'classified as 
a lithometeor? 

1. Fog 

2. Haze 

3 . Snow 

4 . Rain 







5-73. 


Which lithometeor causes the sun to 
appear red at sunrise and sunset? 


B. 


Photometeors 




1. Haze 

2. Dust 


1. 


Raij^bow 




3. Sand 

4 . Smoke 


2. 


Eogbow 




c 






5-74. 


Which hydrometeor is NOT a form of 


3. 


Corona 




precipitation? 
1. Dew ' 


4. 


Halo 




2 . Snow 

3. Hail 

4. Diilzzle 



5-67. The occurrence of a corona is associated 
with which types of clouds? 

1. ' Cirriform or middle clouds 

2. Cumulus or ^ddle clouds 

3. Cumulus or stratus clouds 

4. Cirriform or stratus clouds'^ 



5-75#. Precipitation is classified according 
to all but whic^h one of the following? 
1% Form 

2. -Size , 

3. Rate of fall 

4. Horizontal movement 



In items 5-68 through 5-70, select from coluam 
B the definition of each type of lightning 
indicated in col^nn A. 



5-68. 
5-69. 
5-70. 



A. Types 
CG 
CC 

CA^ 



B. Definitions 

1. Lightning which occurs 
within a thunder cloud . 

2. Lightning whidh passes 
from one' cloud to another 



3« Lightning which passes 
between a cloud and the 
ground 

4. Lightning which passes 
from a cloud to the air 
but does not strike the 
ground 
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^ Assignment 6 



Meteorological Elements Affecting Aviation 



Text: Pages 123 - 139 



Learning Objective: Identify 
types » characteristics, causes, 
relationships to weather, and 
effects of photometeors, litho*- 
meteors, and hydrometeors. 



Learning Objective: Recognize how 
thunderstorms are formed, and describe 
^their structures *and other charac-' 
teristics. 



In items 6-1 through 6-3> select from column B 
the form of precipitation that possesses each 
characteristic listed in column A. 

A. Characteristics B. Precipitation 

Forms 



6-1. It consists of white or 
translucent crystals 

6-2.. It consists of white 
opaque round kernels 
0.08 to 0.2 inch in 
diameter. 

6-3./ It consists of small 
unifomily dispersed 
. droplets that appear 
to float on air currents 



Rain 



2. ' Snow 



Drizzle 



4. Snow pellets 



6-4. Whfch of the following forms of solid 

precipitation take(s) the form of minute, 
branched, star like snowflaket? 
1* Snow grains 
2* Sleet 
,^ 3j Hall 
' 4* ^now pellets 

6-5. What type of frozen precipitation is 
associated with thunderstorm activity? 

1. %XiO^ ' 

2,. Hail 

3. ' Sleet 

4. Snow grains 



6-6. The atmospheric conditions' necessary for 
the formation of a thunderstorm include 
a combination of conditionally ^ 

1. stable air of .relatively low humidity 
and some type of lifting action 

2. stable air of* relatively high humidity 
and some type of subsiding action 

3. unstable air of relatively low humidity 
and some type of subsiding aetion 

4. unstable air of relatively high humidity 
an^ some type of lifting action 

6-7. What must happen to air before it becomes 
unstable? 

1. It mus't descend to a point where the ai'r 
aroiind it is warmer 
, 2. It must descend to a point where the air 
around is colder 
3^. It must be lifted to a point where it is 
warmer than the surrounding air 
V 4. It must be IJ^fted to a point where it 
is cplder than the surrounding air 



6-8. The, three distinct stages of a. thunderstorm * 
in the order of its life cycle are 
J., anvil, mature, and convective 
2. convectivei anvil, and mature 
3* cumulus, mature, and dissipating 
4. "matlBre, dissipating, and cumulus 

6-9. At what stage in the life cycle of a 

thunderstorm do surface rains begin to fall? 

1. Anvil 

2. Mature 

3. Cumulus 

4. Convective 
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6-)L0. The downdrafts of a thunderstorm cycle 
are Initiated by the 

1. frlctlonal drag of rainfall 

2. evaporative cooling of the air 

3. adlabatlc cooling of the air 

4. warming of the upper air by conden- 
sation 

6-11 • In which stages of a thunderstorm are 
downdrafts significant? 

1. Anvlly dissipating, 'and cumulus 

2. Cumulus and dissipating 
*^ 3* Cumulus and mature 

4. Mature and anvil 

6*12* The external visual appearance of a 
thunderstorm Is NO Indication of the 
presence and/or severity of hall and 
turbulenc^ within the storm. 

6-13. What causes the strong surface winds 
r associated with a thunderstorm? 

1. Vertical spreading of the updraft 
currents approaching the cloud's bas^ 

2. Vertical spreading of the horizontal 
currents as the cloud appfoaches , 

3. Horizontal spreading of the updraft 
currents at the cloud's base 

4. Horizontal spreading of downdraft 
. currents approaching the earth's 

* surface 



6-16. 



6-17. 



Learning Objective:- Identify- 
activities which provide weather 
, service to pilots, their functions, 
and the methods used In making 
various types of weather obsei;- 
vatlons. ' 



6-14. The Nation al Weathe r Service meets Its 
responslblXrtles for providing weather 
support to civil aviation in areas where " 
there arc no Weather Service offices* 
This is accomplished through the coop- 
eration of which agency (lea) ?''• 

1. The FAA 

2. Other governmental agencies 

3. Private individuals and organizations 

4. All of the above 



6-18. 



6-19. 



6-20. 



Which of the following statements relative 
to the functions of the National Meteoro- 
logical Center (NMC) is NOT correct? 
1* It collects weather reports from* all 

over the Northern Hemisphere 
2. It provides analyses and forecasts up 
to 30 days i n the future to other 
weather facilities 
It permits other facilities to 
Interpret its products without dupli- 
cation 

It assigns meteorologists to the Armed 
Forces weather offices 



3. 



4. 



The Issuance of weatter forecasts for air 
ymte ^raffle control areas is a respon^ 
slbllity of .the 

1. WSO' , • * " 

2. WSFO 

3. NMC 

'4. AMOS . - 

A distinctive duty of a weathermap assigned 
to a WSO is to brief pilots relative x6' 
weather conditions. J 

What special processing center issues 
warnings concerning severe thunderstorms, 
tornadoes, surface hall, surface wind 
gusts of more thanr 50 knots, and other 
associated severe weather activities? 
1, 
2. 
3. 
4. 



The National Weather Satellite CSntcr 
The High Altitude Forecast Center 
The National -Htfrricane Center 
The National Severe Storm Forecast 
Center 



All efforts -concerning tropical storms or 
typhoons for the area near the Hawaiian- 
Islands are controlled. l)y the 

1. joint action of the National Weather 

' Service and military weather services * 

2. National Hurricane Center 

3. Weather Service office In San Francisco 

4. NSSFC 



6-15. 



Which of the following agencies is the 
main distributor of weather information 
to aviation Interests? 

1. FAA 

2. NMC 

3. NWS 

4. WSO 
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In Items 6-21 through 6-2 3 » select from column B 
the specific type of weather observation In which 
each' method of collecting weather Information 
listed In column A Is used. 



6-21. 



6-22. 



6-23. 



A. Methods B. Types 



A ballon equipped 
with radio gear Is 
sent aloft^and data 
Is transmitted back 
to a ground station 

'A balloon Is sent 
aloft and Is visu- 
ally t tacked from a 
ground station 

A pilot reports 
.actual weather condi- 
tions encountered 
while In the air 



1. AMOS 



2. PIREP 

3. RAWINSQNDE 

4. PIBAL . 



6-28. Which abbreviation represents the U# S. 

Air Force network system used to collect 
and dlstrll)ute military observations and 
pilot reports to military users? 

1. PIREP , 

2. COMET 

•►3. CONUS " ' 

. 4. NOTAM 

6-29. Weather observations from ships at sea 

and other U. S. Navy weather facilities are 

collected by the Fleet Weath^ Centrals* 
These centrales utilize which of the 
follovfjWg communications systems to trans- 
mi tr'Ui e 1 e p or t s ? 
1. The FAA weather circuits 
' 2. The Alr^orce network system (COMET) 

3. the U. S. Naval Communications System * 

4. ^Jill of the above 



6-30. 



6-24. Photographs*of cloud pattexps over large 
areas pf the earth are obtained by orbit- 
ing satellites and are used In making 
weather predictions. These satellites 
generally orbit at an altitude above 
1. 100 ml 
, 2. *200 ml* 

3. 300 ml 

4. 400 ml 



Analyses and forecasts are distributed In 
graphic form over facsimile networks 
operated by the 
1. Navy only 4 
Air Force only 

National Weather Service only " 
Navy,— Alr~Force, and the National 
Weather Service ' 



2. 
3. 
4. 



Learning Objective: Recognize types, 
uses, format, coding, and contents of 
the hourly aviation weather *teport. 



Learning Objective: Identify 
transmission circuits and petworks 
utilized for transmitting specific 
type^^of weather data. 



In items 6-25 through 6-27, select from column 
B the teletype circuit used for the dissemination 
of each type of weather da€a listed in column A. 

A. Types of Weather Data B. Circuits 

6-25. Domestic synoptic weather 1. A 
information 

2. C 

6-26. NQXAMs 

3,. 0 

6-27. International weather 

information « 4. COMET 

\ 



6-31. In order to describe as mucji weather 

information in as little space as possible, 
weather service personnel transmit* it to 
air traffic control personnel in the form 
of numerals, symbols, and contractions.^ 

jS-32» In which of the classes of reports is the 
type specifically designated? ' V 

1. Local (L) 
• 2 . Record (R) 

3. Special (S) 

4. Record Special (RS) 

6-33. In which of the four classifications of 
observations are sea level pressure, 
^ temperature, and dewpoint omitted? 

1. L 

2. R * ^ 

3. RS 

6-34. A station must make what type of obser- 
vation if the sky condition shows clouds 
below 1»000 feet but there were NO clouds 
previously reported below this level? 
1.. L 

2. R , . - * 

3. RS ^ 

4. S- 



Rainfall srtS^ts 



following weather changes 
99l«l observation? 



6-35. 'Which of th^ 
calls for^ 
1. 

2. Celling lovers from 7»000 to 5^000 feet 

3. •Visibility Increases- from 1/2 to 3 - 

' cJalles 

4. Wind velocity Increase's from 15 to 17 . 
khots 



6-36. 



6-37. 



What kind of observation Is made If hall 
begins at^ a reporting station at 17007 

1. R 

2. S 

3. L 
4..' RS 

What kind of observation Is made If an 
aircraft mishap c^curs near an airport? 



6-43. Refer to table 7-2 In your textbook. What 
la the meaning of the letter preceding the 
Jxelght of the celling layer of s^y cover * 
Indicated In figure 7-1 of your textbook?^ 

1. Alrctaft ^ 

2. Measured • ' ^ 

- 3. Indefinite ' ' ^ 

4. Rawlnsonde t/alloon or radar 

6-44. Certified. tower personnel shall report 

prevailing visibility vken the prevailing 
visibility at the usual point of obser- 
vation Is less than 4 mlle&*- . » * ^ 



( 



I- 



38. 



I 



R 
S 
L 
RS 



,4 



Rff^et to figure 7-1 and table 
textbook. What Is the lowest 



'height Indicated on this report? 



1* 
2. 
3. 
4. 



1^320 ft 
1,100 ft 
2,500 ft 
4,000 ft 




\ =n 6- 

In Items 6-39 through 6-41, refer to figure 7-2 
of your textbook. Select from column B the sk^^ 
Qover symbol used to designate each cloud CQver 
condition listed In column' A. • 



47. 







A. Cloud Cover Conditions 


B. 


Symbols 


1 

f 


6-39. 


Surface layer obscuration 


1. 


(D) 


i 


6-40. 


Broken layer aloft 


2. 


e 


i 


6-41. 


Overcast* layer aloft 


3. 


X' 6-48. 


i 

r 




* 


4. 


(D ' 



6-42. 



Celling Is defined 'as the height assigned 
to ^the sky coverages <K:la8slf led In all 
but which of the following symbols? 

1. -X ' 6- 

2. ^(d 

3. 0 



49. 



When visibility Is measured In statute , ^ 
miles, how Is It reported? 
1. The nearest 5 miles beyond 15 miles 
The nearest whole mile up to 15 miles 
The exact mile and fraction thereof up 
to 3 miles ^ 
Any of the ^ove, whichever Is 
applicable 

The prevailing visibility entered on the 
reports during nonuniform weather conditions 
reflects the greatest visibility attained 
or surpassed throughout at^ least 

1. 1/4 of the horizon circle^ V" ~" ~" 

2. 1/2 of the horizon circle ' . , 

3. 3/4 of the horizon circle ' 

4. fny pa^rt of the horizon circle * ■ . 

c ' 

Select the grouping below which accutately 
combines the weather elements and their 



H^' freezing 
A; freezing 
A; freezing 



If light rain showers and moderate snow 
showers are Intermingled^ this condition 
will be reported by- teletype as 
,1.* RV^SW) 
2. R+SCW) / 
3l*^ Rlff^^ — / • . 

4.jfsWRW^ 

What symbols are used Jto Indicate the 
presence of light sndvtr^fndf moderate 
freezing rain? 

1. S-ZR 

2. ZRS- ♦ 

3. B-ZR 

4. ZR+S- 



1. 


Drizzle 


- A; 


hall 




drizzle 


- ZA 




2. 


Drizzle 


- D; 


hall 




drizzle 


- ZD 




3. 


Drizzle 




hall 




drizzle 


- ZL 




4. 


Drizzle 


- 1; 


hall 




drizzle 


- ZL 





4. 



ERIC 



35 

410 



6^50., Vhlch of the followl&s groups of obstruc- 
tion to^ vision STmbols indicates the 
veatlli^rTeportlng symbols for identify- 
~ ljQg"lmblceriia2cr and blowing "spray^ " ' 
'•"respectively? 

1. 'H» ^nd BY 

2. GF, BY, and KH 

3. S, H, and BS 

4. SM, fiZ, and BS 



0 Iteiu 6**59 and 6-60 refer to the following 
. Atlanta hourly aviation weather report: 

^NC^Mgggf.^ ■ ^747/894/72/6 V;i603/9 85/F3 

6-59 • The encoded ceiling ia 
1* 800 feet overcast ^ 
2. partially obscured 
3* zero, zero 
4. 500 fee^roken * - 



6-51.. 



What hydrometeor or lithoneteor is the 
obstruction (o vision indicated in 
figure 7<t1 of your textbook? , 

1. Fog ind blowing sand 

2. Dust 

3. Blowing spray 

4. Smoke and fog 



6-60. 



In items 6-52 through 6-55 , \clectf ros column 
B the encoded report figure wnMPis^in Bxample 
of each type of weather information listed in 
column A. 




6-61. 



Wind direction and speed indicated on the 
report are 

1. 098 degreea at 5 knocs 

2. 103 degrees at. 63 knots 

3. 180 degreea at 36 knots 

4. 360 degrees at 5 knots 

The fog conditions at the beginning and 
end of the NAS Patuxent (NHK) report 
shown-to^our-^^tbook-^re-r^spect-ively — 
1-. 5 and variable 
none and brolten 

3. fog exists and covers 4/10 of the sky 

4. 2 and 4' 





A. Types of Weather 


B. 


Encoded Report 




Information 




Figures 


6-52. 


Barometric pressure 


1. 


82/60 


6-53. 


Temperature and 




894 (prefix 9) 




dewpoint 








3. 


992 


6-54. 


Wind directicn anS* 








speed 


4. 


^ 283/5 ' 


6^55. 


Altimeter setting 




• 



6-56.' The runway visibility value (RW) wiU 
be included in Navy reports when the 
visibility along the appropriate runway 
^ ±B less J:han the maximum of ^ 

1. one mile 

2. ^two miles 

3. three miles 

4. . four miles 

6-57. The abbreviation RVRNO in c: report ^ 
• means that the runway visual range Is 
0 1. zero . 

'2. variable . 
3^ not available ' - 
4. obscured by rain 



6-62. 



6-63. 



-58. The symbols in the coded PIREPS section- 
of figure 7-1 of your textbook mean that 



the' 
1. 

2. 

3. 

4. 



6-64. 



base of the reported overcast is 
270 feet fi§ 
top of the repbrted overcast is; 270^^^ 
'feet 

top of the reported ovircaat is 
2,700 feet 

base of the. reported*' overcast is 
2,700 feet 



Leaiming Objective: Recognize' the 
procedures for recording and trans- 
mitting PIREPs to pilots and the 
weather service. 



, Items 6-62 through 6-66 refer to the 
following PIREPs: 

'bCA UA 20 S DCA 2120 DISCHARGE 50 P2 
ATA UA 10 NE TYS 0530 EXTRM TURBC 60 C54 
MSNjUA 20 SE MSN 1815 WND 240 72 KTS 83 P3 
HKC UA 10 S MKC 0635 CAT 100 A4 

Turbulence was experienced by one of the 
pilots flying «t an altitude of 

1. l,00tf ft ' 

2. 2,000 ft 

3. 6,000 ft 

4. 8,500 ft 

Clear a.lr tur{>ulence (CAT) experienced 

at an altitude of 10,000 feet was reported 

to which weather station? 

1. DCA . 

2. MKC 

3. MSK 

4. .ATA 

The highest wind speed reported by any of 
the pilots was 




1. 

h 
3. 

4. 



50 kt 
60 kt 
72 kt 
100 kt 



6*65« One pilot reported tlut an electrical 
discharge vat experienced at what tioe? 
0535- 



6-66. 



2. 
3. 



0635 
2120 



6-68. The pilot of a single-engine air^aft 

who plahs to fly through a mountain pass 
-^hould-be^advlsed-^of-patf nfl fllly,JiazardoiiflJ^.J 



weather conditions for the specific area 
by means of a/an 



4. 2124. 


1. 


WH 






WW 


The location of clear air turbulence 


3. 


SIGMET 


(CkXf reported by one pilot was 


a; 


' AIRMET 


1. 20 S DCA 






2. JLO S WCC 






3. 20 SE KSN 







'4. 10 NE TYS 



Learning Objective: Recognize the 
types of weather advisor iesy data 
transmitted, and symbols used. * 



In items 6-6"9 through '6 
the form in which each typ 
listed in column A is transmitted. 



71|l^^^ct from column B 
ype of w^^ther advisory 



A. Types of Weather 
Advisories 



B. Forms 



1. WW 



6-67. Although SIGMETs are prepared by WSFO 
office^ for their respective districts 
and contain significant weather infor- 
mation etffecting flight safety of 
transport and other aircraft, a SlGfEU 
will NOT be issued for which of the 
following weather developments? 

1. Severe icing 

2. Squall lines ^ 

3. Winds of 40 knots ox more' at 29POO 
• . feet and below 

4. Large area- dust storms that lower 
visibility to less than 2 miles 



6-69. 



6r70. 



6-71. 



An NWS advisory concern- 
ing the location of the 
storm center, anticipated 
movement, intensitjr^ and 
area\expected to be 
affected by a hurricane 

. , 3. 
A severe weather fore- 
cast issued by NSSFC 

An NSSFC report of pre- 
sent surface and upper 
air criteria conducive 
to^ generating ^evere 
local storms 



SEVERE'* 
WEATHER ' 
OUTLOOK. 
NARRATIVE 

SIGMET or 
* AIRMET 

WH 



J7 



X . .. 

ATsi^'rTmeifrZr^ 



Aviation Weather Reports aod Advisorlet 
TUtt Pages 140 - 160 ' / • ^ 



Iieaming Objective: Identify inf ord- 
ination transmitted and phraseology 
used in making voice communications* 



7-7. If the altimcvl^r setting is tocoded 983, 
you must report it as 

1. ^ETTIKG TWO NINE EIGHT THREE 

2. ,;5BTTING TWO NINER EIGHTY THREE 
3 . AETIMETHR THREE NINE EIGHT THREE 

— AL T IMETER T WO NIN ER ^^ E IGHT lliKKE ' 

7-8. Assume that you receive the following 
encoded remarks 'in a weather report: 
SK0INCR4* How should €his be transmitted 
to a pilot by voice communication? 
•»1. SNOW INCREi^ED DURING FAST FOUR HOURS , 
ONE^ INCH 

2. SNOW INCREASED FOUR INCHES DURING FAST 
HOUR 

3. SNOW INCREASED DURING FAST HOUR FOUR 
MILES VISIBILITY 

4. SlfOW^INCREASED DURING FAST FOUR HOURS 
ONir MILE VISIBILITY 



Learning Objective: Recognize sub«- 
divisions of matter and some of their 
characteris tics • 



In items 7-1 through 7-3, select from column B the 
phraseology used in ^ xzdto truihsmission to a 
pilot that corresponds with «ach^ symbol of height 
and character of sky coverage listed in column A* 





A.,. Symbols 


B. 


Phraseology 


7-1* 


M 


1. 


OVERCAST 


7-2. 


e 


2. 


INDEFINITE CEILING 


7-3. 


-X* 


3. 


MEASURED CEILING 






. 4. 


SKY PARTIALLY 
OBSCURED 



7-4. 



7-5. 



7-6. 



Whether ^revaiding visibility is reported in 
statute miles or in nautical miles^depends 
on whether the reporting sctivity is a ship 
or shore station.. , 



Which of the following is omitted ftom a 
weather broadcast unless it is specifically 
requested? ^ 

1. % Obstructions to vision 

2. NOTAMs included in the weather report 

3. Runway visual range 

4. Sea-level pressure * ^ 

How must, you report curr*?(t wind direction 
and speed coded 3241? 

1. WIND FROM THREe TWO ZERO AT FOUR ONE 

2. WIND DIRECTION THREE TWO SPEED FOUR ONE 

3. WIND THREE TWO ZERO DEGREES AT FOUR ONE 
4t' WIND^ THREE TWENTY DEGREES AT FORTY ONE' 

KNOTS 



7-9. Which of the following represents components 
of a particle of matter in descending order 
of size? 

* 1. -Electrons protons atom ' 

2. Neutrons molecule electrons 

3. Molecule atom subatomic particles 
(protons, neutrons » and electrons) 

4* Atom molecule subatomic particles 
(electrons and protonsX 

7-10« Protons and electrons ate sul>Jectfd to 

gravitational fcrc«# .which'attract and elec- 
trical forces which may either attract or 
repel. 

7-11. Which atomic consonant has a negative (-) 
charge? ^ 

1. 'Proton " > 

2. Electron * 

3. Neutron 
4* Nucleus 



ERIC 



30 



.4;Jt3 



7-12. 



7-13 • 



Which atomic components attiy t 
another? 

~ir^teiJtroriff~atfd~pratoii« 

2. Electrons and neutrons 

3. Protons and neutrons 

4. Protons and nucleus 



one 



7-14. 



Which of the following types of force la 
directly dependent upon the relative motion 
of the chax^ged particles of an atom? 

1. Magnetic 

2. Electrical 

3. Gravitational 

4. Each of the above " 

Electrically charged particles In motion 
are responsible for the existence of 
magnetic forces. 



7-15. Refer to figure 8-1 In your textbook. 

When switch S Is closed* current will flow 
until the 

1. negative charges move through tHe 
capacitor to the positive aide' 

2. . conducting path becomes saturated with 

electrons 

3. charges on the plates are equalised 
charges on the plates are unequallsed 

7-16. What determines the strength of the mag-. 

netlc field when the current carrying wire 
is fonned into a coil and the current 
^ remaice «taady? ' 

1. The amount of voltage 

2. The resiatance of the inductor 

3. The direction of the current flow in 
' ' ^he inductor 

4. The magnitude of the inductance 

7-17. An cscilliiting circuit depends upon which 
of the following componenta for providing 
a aource of alternating electric and nag- 
netic fields in a radio? ' 

1. Capacitor only 

2. Inductor only 

3. Capacitor and inductor 

4. Inductor and resistor 

7-18. '^When the time required for a fi«ld to 

expand and collapae exceeds one-half cycle, 
what happens to the portion o£ energy that 
la detached? 

1. .It travels at approximately the apeed 
of light and is dissipated into spscs 
with no useful sppliti^tlon 

2. It becomes electromagnetic radiation " 
knd may be uaed to link a radio trans'^ 
mltter and receiver 

3» It^slowa to the apeed of light and pro- 
^. ducftt stronger indue tsnce in the oscil- 
lator circuit of the trsnsmltter 

4. It is recycled into s cspscitor to sus- 
tsin oscillstion in the trsnsmittsr 



-I;earttlng-Objectlvfrt ^tientlfy-^asic- 
radio principles and terms. 



7-19. Refer to figure 8-3 in your textbook* A 
cycle may be defined as 

1. the distsnce between corresponding 
points on consecutive wsves 

2. the distsnce from pesk to peak on a 
wave « 

3. the diatance from crest co trough on i 
wave 

' 4. the distance between two consecutive 
wavelengths 

7-20. Which electromagnetic wave la composed of 
a contimiQ"* g^rl^g of ulnil ar^aves of _ 



like characteristics? 

1. MCW 

2. Continuous 

3. Broken carrier 

4. Both 1 and 2 above ^ 

7-21. When modulated carrier wave radio trans- 
missions sre being used to convey s voice 
messsge^ the unit in the system which 
reproduces the briginsl messsge is the 
, rsdio ireceiver. 

7-22. Which type of module tion usually results 

in ths rsdio receiver's output being nearly 
free of ststic? 
* l.,^^Fhsse 

2. Pulse 

3. • Aiiq?lltude 

4. Frequency 

7-23. Whst type of modulstion is being used when 
the beginning of each cycle is displaced 
from a reference origin? 

1. Amplitude 

2. Frequency 
^ %if^^3i7^ Phase 

4. Pulse 



/ 
7-24. 



7-25. 



7-26. 



Single sidebsnd trsnsmission is most desir* 
sble when you need HOT be concerned with 
economy in the use of power needed to 
trsnsmlt. 

A conductor used for rsdisting electro- 
msgnetic energy into spscs or for collect- 
ing it from spsce is cslled s/sn 
1. . msgnet 
' 2. conductor 

3. sntenna 

4. capacitor 

The property of interchangeability of the 
fame antenna for transmitting snd receiving 
operations is known as sntenns reciprocity. 
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7-»27. A radio recelvtr la a device which aelecta 
a single frequency of electronagnetlc radi- 
ation from an antenna an4 deicoiulatea the 
aignaf to produce audible j^r usable ffe~ ~" 
quenclea« ^ 



Learning Objective: Identify \ise3, 
characterlatlca, operational proce- 
durea, a|id capabllltlea of omnl* 
directional range ays teas. 



7*28 • A VHF/tTHF omnidirectional range producea 
directional guidance for aircraft In all 
i ' directions froa the facility. 

7-29. An aircraft la pn which radial when flying 
inboundr-on-a-magnetlAieadlng-of^-lSO^-t^ 
an omnidirectional facility? 

1. 090^ 

2. 180* 

3. 270* 

« 

The comparison between the chanse in the 
azimuth of the variable phase to that of 
the reference phase is the basic principle 
of the ismnidlrectlonal facility. 

7-31. The omnirange transmission consists of one 
ref ei^ence signal and a rotating signal 
that are out of ph^s^ on all points of the 
compass EXCEPT 

1. 045% 135*, 225% and 315* 

2. 000*, 090'\ and 270» 

3. 006* and 180» 

4. magnetic north 

7-32. The omnlreceiver in the aircraft Is capa- 
ble of lndlcatin(t when the aircraft has 
reacheu a preset course and is flying to 
the station on this course. 

7-33. An advantage of diatance measuring equip- 
ment (DME) is that both bearing and dla* 
ttS&e are provided from a selected navaid 
facility. ^ . 

7-^4* An airborne DHE t^nit Indicates the dia- 
tance froa an aircraft to the ground unit 
by maaauting the interval of tlm« required 
for a pair of pulaei to travel from the ^ 

1. interrogator to the tranapond^r 

2. transponder to the Interrogator 

3. interrogator to the transponder and 
back to the interrogator 

4« transponder to the interrogator and 
back to the tranaponder 



7-35. Which of the following statements concern^ 
Ing DME is correct? 

1 . i t measures horizontal surf see distsnce 
~Trbm ah~af flTorac'slfcra^^ DHE" ' ~ 

station 

No navigational error is Introduced In 
aircraft flying at hl|h altltudea 
It operates in the VEF band 
Each of the above f 



7-37. 



7-38. 



7-39. 



7-40. 



7-41. 



2. 

3. 
4. 



7-36. Vhat does the VOR/DME facility provide? 

1. Bearing only from the f aclllty 

2. Bearing and elevation from the facility 

3. Elevation only from the facll^y 

4. Distance and direction from the facil- 
ity 



The omnirange syatetns are usually reliable 
regardless of atmospheric con^ltlpns 

-t^y 



1.. have tVOR^?gap fillers" 
.2. operate^.ln ^e VHF/UHF range 

3. are not' limited to four'^coursea 

4. / operate at much higher power than other 

radio aids 

Refer to table 8-^2 in your textbook. 
A TACAN fa<^ty clasalfled as a "T" facil- 
ity, oiay be improved for use at which alti- 
tudes? 

1. From 18,000 ft to FL 450 

2. Above FL 450 

3. From 14,500 ft to 17,999 ffr 

4. 12,000 ft and below 

The Interval between transmissions of a 
3-letter Morse code identifier by a TACAJi 
facility is 

1. 10.5' sec 

2. 15.5 sec 

3. 2:>.5 sec 

4. 37.5 sec 

FAA provides radlals at certified airborne 
checkpolnta in the airport vicinity to 
ensure that the accuracy of VdR recelvera 
in the aircraft la within a tolerance of 
plus or minus 6 degress for XFR flights. 

Whst chsckpolnt on ths slrport is ussd by 
s pilot to check his VOR/XACAIT prior to 
flight? 

1. Any '^position on ths tsxivay 

2. Any posit j^on on ths runwsy 

3. A position on ths tsxlvsy indlcstsd 
by s 20-foot circle 

4. ' Both 1 snd 2 sbovs 
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7-42. 



A ground TACAN facility is capable of, 4 

; s lnixl tanepus ly providing ^ — . 

iV bearing and ^stiicV InTormatlton^o an 
unlimited number of aircraft . 

2. distance' information to an unlimited 
number of aircraft and bearing iafqtma- 
tion to as many a« 12Q aircraft 

3. bearing information to an unlimited 
nuidser c^f aircraft and distance infor- 
mation to as many as 126 aircraft 

4. bearing information to an unlimited 
number of, aircraft when within rwige 

•and distance Information to as many as 
120 aircraft ^ 

7-^43. In order for two pilots to utilize air-to- 
air ranging » they must agree to use two 
TACAN channels that are separated by 



7-44. 



7-45. 



7-46. 



-25-~Maz- 
50 MH2 
63 MHz 
75 MHz 



7-47. When an aircraft passes through a large 

cone of ambiguity located directly over a 

^CAN^#tattotfr trtilch-of-the-followlng- wlU - 
^ be indicated on the aircraft's instrument 
panel? 

1. The radio compass indicator will rotate 
aimlessly and stabilize at 180* from 
the bearing approaching the station 

2. The range indicator will indicate dis- 
tance abova the station 

3. The vertical bar on the course indica- 
tor will fluctuate from side to side 
momentarily^ and the TO-FROM indiculvr 
will indicate FROM 

4. All of the above 

/-48. An ATC clearance is issued to a pilot 
requiring him tO fly an ARC of a TACAN 

facility. P"^? "* uhich ^«^^^T>1Tn^<>n♦• should 



An aircraft must De equipped with which of 
the following instruments to utilize TACAN 
fully? 

X* Radio magnetic indi^or and range 
indicator 

2* Ambiguity indicator and range indicator 

3. feourae indicator » ambiguity indicator, 
and radio magnetic indicator (RMI) 

4. Range indicator, course indicator, and 
radio magnetic indicator (RMI) < 

Refer to figure 8-11 in your textbook. 
Assume that the course indicator reads 
FROM instead of TO and flight conditions 
have NOT changed. What bearing will th^ 
number 2 needle on the RMI indicate? 

1. 060* 

2. 150* 

3. 240* 

4. 330* 

Refer to figures 8-11 and 8-12 in your 
textbook. Hhit Indication is given by the 
course ^dicator used with TACAN equipment 
when a pilot is flying on the selected 
course toward an omnirange station? 

1. The OFF flag appears 

2. A small panel light is illuminated 

3. The word FROM appears "in a small* win- 
dow 

4. The Indicator bar centers 



he select a magnetic heading so as to main- 
tain the ARC? 
1. Range indicator 
17 RMI 

3. Course indicator >»' 

4. TO-FROM indicator 



7-A9. 



7-50. 



Learning Objective: Recognize the 
uses and operating characteristics 
of radio beacons as used by pilots 
for navigational and positioning 
purposes. 



Which of the following statements concern-*^ 
ing low-frequency, nondirectfonal beacons 
is INCORRECT? 

1. They may have an associated voice 
feature 

2. They transmit a continuous 3-letter 
identification 

3. They produce practically static- and 
disturbance-free signals 

4. They normally operate in the 200- to 
400-kHz band ' 

A radio beacon used with the instrument 
landing system (ILS) markers is referred 
to as a/an 

1. nondirectional radio beacon* 

2. automatic direction finder 

3. marker beacon 

4. compass locator 
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7-51. Refer to table 8-3\ln your textbook. Which 
of the following identifies « nondirec^ 
_ . tinnal hereon that ha» the^ highest power 
output but does HOT malce voice transmis* 
sions? 

1. HH.- 

2. HH W 
3 * H .W 

4. MH , ^ 

0 In items 7-52 and 7-53 essume that a99% 
is on a magnetic heading of 360* and the 
radio cc:ipaa8 needle points to 2'40*. 

7-52. 'where is the automatic direction finding. 

(ADF) station in relation to the aircraft? 

1. Behind and co the left 
V 2. Behind and to the right 
3. Ahead and to the left 

4. ^ Ahe^H and to the right ^ 



7-57. An aircraft is on an ILS approach 18 nauti- 
' cal miles from the runway. What is the 
ainlmua altitude f^r receiving the oncourte 
signal from the localizer? 

1. 1,000 ft 

2. 3.000 ft ' ^ 

3. 4,000 ft 

4. 4,500 ft 

7-58. The frequency selector in an ILS system 
automatically switches the glidepath 
receiver to the appropriate frequency when 
the pilot selects which of the following? 
1. The proper guidepath frequency - 
The proper fanmarker frequency 
The proper localizer frequency 
Either 1 or 2 above 

in ILS cour se is indi- 
in the 



2. 
3. 
4. 



7-59. The middle marker of 



7-53. Which of the following turns represents the 
smallest course alteration (degrees of 
heading change) so the aircraft will home 
on the ADF station? — 

1. Counterclockwise 120* 

2. Clockwise 180* 7-60. 

3. ^Either clockwise or counterclockwise 

180* 

4. Clockwise 240* 

7-54. FH fanmarker s are located at definite 

points along an airway to provide aircraft 
with positive position identification*, 

7-55. What is the proper classification for a 
marker beacon physically located outside 
controlled airapace that consists of a 
100-watt fanmarker and a nondirectional 
radio beacon of less than 50 watts that 
has NO voice facilities available? 

1. nfr? . - 

2. FMHW 

3. FMMHW , 7-61. 

4. FMND9W 



Learning Objective: Recognize the 
capabilities, limitations, and oper- 
ation of the Instrument Landing Sys- 
tem (U.S). 



cated on the ILS marker r:eceiver 
aircraft by the 

1. white light flashing dots and dashes 

2. amber light flashing dots 

3. purple light flashing dots 

amber light f luhing dots and dashes 

Which of the following' statements concern- 
ing compass locators is INCORRECT? 

1. They have a power output of less than 
25 watts 

2. They have a range of at least 15 miles 

3. They are located on the airport 

4. They operate bet;ween 200 and 415 kHz * 



Learning Objective: Identify the 
scope of the Joint Electronics Type 
Designation System (JETDS) and the 
»eaplngs of specific equipment des«* 
Ignations . 



The JETDS. applies to which of the following 
models of electronic systems, groups, com- 
poxlients, apd subassemblies for use by the 
Military? 

1. Developmental ' 
2 • Preproduction 

3. Production 

4. All of the aboVe 



7-56. 



1 



The ILS utilizes radio beams and marker 
beacons to provide pilots with which of 
the following items of information? 

1. Guidance 

2. Range • 

3. Visual 

4. All the above 



i ■ 



^ Refer to appendix II in answering items 
• 7-62 through 7-64. 



7-65. 



In itjsne 7-62 through 7-64, select from column B 
the nJiiming of each of the 3 letters of the desig- j 
nation ARC-38 as listed in column A. ' /^v^ 

A. Letters 

7-62. A 1. Purpose . 7-66/ 

7-63. ^ R 

7-64. C 



What is the proper designation of electronic 
equipment that can be used for more than one 
^purp-QSfe*^CMUh e us ed for both transmission 
and reception, of voice conaunications , and 
is installed on a vehicle whose only purpose 
is to transport it? 



B. Meanings 

1. Purpose ^ 

2. Modification 

3. Installation 

4. Type of Equip- 
ment 



1. 
2. 
3. 
4. 



AN/MRH-38 
AN/MRQ-38 
AN/MRT-38 
AN/VRQ-38 



What is the meaning of the last 3 letters 
of the designation AN/FSA-17? 

1. Photographic passive receiving auxiliary 
asseinbly 

2. Fixed detecting airborne assembly 

3. J?ixed special auxiliary assembly 
Fixed surface heat assembly 



I . 
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i^rsignment 8 



Control ' Tower Equipment 



T«ct: P^ges 160 - 191 



Le|tmlng Objective: Recognize 
c^rnstruction features » operating 
cbaracteriatics and procedurea» 



and advantagea/diaadvantagea of 
Various radio conmunications 
consoles • 



8-1. Inaamuch aa a single-piloted IFR aircraft 
should be provided with a aingle frequency 
approach, it may be necessary cr the 
control tower* the radar facility, and 
approach control to operate on the same 
frequency during the approach of such 
an aircraft. 

ibema 8-2 through 8-7 refer to the AN/FSA- 



8-6* What ia the color of the indicator light 
> that is located above each interphone 
switch and which glows when the position 
is called by another operator? 

Red 

Blue 
Green 
Yellow 



2. 
3. 
4. 



8-7. 



8-8. 



ejAfed by 



^ ^ li^ comnmnications console 



. 8-2,/ Thia system provides as many as 20 

transmit/receive channela, 10 of which 
may be used for voice communications 
and 10 for interphone. 

8-3* If ^ou want to transmit while monitoring 
a frequency, you should .place the 
pertinent radiophone awltch in its full- 
up position^ 

8-4. Relative to the control awitch position 

6n the FSA-l^^. receiver, under vhat circum- 
stances will the.* receiver's amber indi- 
cator light glow when a signal is received? 

1. Provided the control switch is in the 
MOIflTOR position 

2. Provided the control switch is in the 
TRANSI9T position ' . 

3* Provided the control switch is in the 

RECEIVE position 
4. Irrespective of the position of the 

control switch 



8-5. 



If a radio call is received on the* 
frequency controlled by radiophone switch 
No. 17, a green light above this switch 
Will glow if the switch i« in ita middle 
or full-up position. 



8-9. 



A signal recejAf^^i by any one of the 20 
receivers xo automatically and simul- 
taneously fed to the overhead speakers and 

heouoetS . 

Although similar in design and method of 

operation to the AN/PSA-17, the AN/PSA-52 

communications conaole is superior in that 

it provides for. 

1. more frequencies only 

2« greater intercommunications only 

3. additional operating positions only 

4. more frequencies, greater inter- 
conmunicationa, and additional operating 
positions 7 

Th» only undesirable feature of the 
AN/F9A-58 communications console is the 
abaence of a backup poWer supply in the 
event of primary power failure. 



8-10. ntilizing the AN/FSA-58 coimnunications 

console, a controller's position normally 
coiisiats of how many modules? 

1. One 

2. Two 

3 . Three 

4 . Four 

8-11. Relative to an operator depress ing the 
XMTR SEL button on the AK/FSA-58 radio- 
phone module, which of the following 
statements is correct? 

^ _^ 1.. The green light at the controller's 
position will glow a steady bright 

2. The white light at the supervisor's 
console will flash 

3. The red light at the controller's 

P position will glow at half brilliance 

4. The yellow light at the supervisor's 
console Will flash 



8-912 c Ab Indication that a controller has 
selected the TELCO position on the 
AN/FSA-58 communications jackbox is the 
gloving of the 

1. flashing red light on the module 
' 2. flashing green light on the jackbox 
steady white light on the module 
4. ,8t.eady green. light on ^he jackbox 



Learning Objective: Identify a 
microphone and the technique of 
using one* 



8-13. A microphone is a device used to convert 

sound energy into electrical energy. 8-20 ♦ 

8-14. How should a hand-held microphoj:ie be 
Xheld? 

1. Within one-half inch of the lips 8-21. 

2. With the lips just touching it 

3. With the lips firmly against it 
4-. Within six inches of the lips 

8-15. Which of the following is NOT considered 
proper micropnone techniqve? 

1. Speak clearly and distinctly 

2. Avoid extremes of voice pitch 

3. Shield your microphone from outside 
noises 

4. ~ More than one microphone used at one 

time 

8-16. The^mahner in which the message' is 

delivereid determines the effectiveness 
of the transmitted signal. 



Learning Objective; Indicate uses ^> 
and operating principles, of tihe 
RD-217/UNH Voice Recorder-Reproducer, 
and the storage, filing, splicing) 
and demagnetizing procedures of the 
tape used on it. 

8-23. 



8-17. RecorTllngs made of communications 

. between\air traffic control facilities 
and aircraft are tised f dr which of the 
following purposes! 

1. ^ Circuit discipline 

2. Aircraft accident analysis 

3. Voice training of air traffic 
control personnel 

4. All of the above 



8-18. 



8-19. 



8-22. 



The tnax'^^^^ number of minutes of record" 
ing possible with tliis recorder-reproducer 
^thout tape change is 

1. 1,425 min 

2. 1,440 min 

3. 1,455 min 

4. 1,420 min plus a 15-minute. overtime 
allowance 

Spare tapes should be stored in a room in 
which the temperature and relative humidity 
do NOT exceed 

1. 60* F and 60 percent 

2. 60* F and 75 percent 

3. 75* F and 75 percent 

4. 75* F and 60 percent 

Recorded r^els of tape oust be kept' on file 
for at least 10 days before they^are 
erased • 

When two pieces of recorder tape are 
joiped with splicing tape, the piece of 
splicing tape should be sttetched a 
distance of one-half its original 
length and then applied. 

What is the correct sequence of steps to 
follow owhen you demagnetize a tape with' 
the demagnetize!:? 

1. Turn the power switch on until the 
neon light becomes bright, place 
the reel^on rollers and rotate, and 
release the power switch 

2. Place the reel on rollers, turn the 
power switch on until the neon light 
becomes bright, remove the reel, and 
release the power switch 

3. Turn the power switch on until the 
neon light becomes bright, place the 
reel ^n rollers arid rotate, remove the 
reel, and release the power switch 

4. Place the reel on rollers and rotate, 
turn the power switch on until the 
neon light becomes bright, remove the 
reel, and release the power switch 

The maximum length of time that a roll 
of tape should remain in the demagnetizer 
after the neon light becomes illuminated 
is 

1. 10 sec 

2. 15 sec 

3. 10 min 

4. 15 min 

It is important that both the RD-217/UNH 
recorder and the demagnetizer be properly 
grounded when they are being operated. 



ft 



• -if 



8-32. 



-te«nrfng^-ObJ«ctivei — Recognize — 
construction fel^tUres and operat-* 
Ing characteristics of the RP- 
379(V)/UNH Recorder-Reproducer 
and the RP-214(V)/UN Reproducer. 



d-25. The RD-379(V)/UNH 1§ a solid state 
Recording system. 

^-26. How many Identical tape transport 

assemblies does the RD-379(V)/UNH contain? 

1. One 

2. Two 
3^ Three 
4 . Four 

8-27. One of the most des;lrable features that 
this recorder possesses Is the ability 
to simultaneously record how many 
channels? 

1. 3 cha^mels. 

2. 5 channels 

3. 10 channels 

4. 12 channels 

8-28« It Is normal practice to record time on 
one channel. This recorded time signal . 
Is displayed In what order? 

1. Seconds-days-hours-minutes 

2. ' Days-hours-nnlnutet-seconds 

3. * Hours-minutes- seconds-days * 

4. Seconds-minutes-hours-days 

8-29. -\Thc RP-214(V)/UN is capable of reproducing 
now many^^^ohannels? ' 
,1. One cHannel only 

2. Two channels simultaneously 

3. Three channels simultaneously 

4. Four channels simultaneously 

8-30. What is the minimum fast-forward and 
rewind speed of. the RP-214(V)/UN? 

1. 100 Ips 

2. 125 ips 

3. 150 ips 

4. 170 ips 



8'-31. Whlch^of the following statements, is 

applicable to a wind velocity indicator 
rtomlled In an NAS control~towerT 

1. It is used as a standby and referred 
to only, during^ an emergency 

2. It presents nonporrected information 
to be relayed to 'the pilot 

3* It is usually slaved to one in th6 

weather service department 
4. It must be slaved to one in the 
, weather service department 



8-33. 



8-34. 



8-35. 



^Le^ntngT^Hj e^t^ve : Reoc^nl ze 
operatihg" principles and procedures » 
uses 9 and tolerances, applicable to 
the wind indicator and altimeter 
setting indicator. 



8-36. 



4^ 
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The weather service wind direction 
indicator readings indicate that the 
wind is from 074* magnetic ^t 14 knots 
at the time the wind Indicator readings 
from the control tower are^ compared with 
them. Corrective action must be taken 

— on- the-contr^l—tower—lndicato'r—if— its 

direction and speed indications are 

1. 070* at 16 kt 

2. 071* at 18 kt - * 

3. 07^* at 17 kt 

4. 079* at 10 kt ' ^ ' 

<■ ^ 

If comparison between the altimeter setting 
indicator in the control tower and the' 
weathej; service official indicator shows 
the reading of the former to be 0.02 Incti 
greater than' that of the latter« mainte- 
nance personnel must be advised of the 
discrepancy innediately. 

The initial input into a digital-type 
altimeter setting indicator is accomplished 
automatically. 



Learning Objective: Indicate usesi 
capabilities I and operating procedures 
far portable traffic control lights « 
navald monitors* and runway visual 
range indicators (RVR). - 

„ i 

The portable traffic control light can 
be used for directing takeoffs and land- * 
Ingt of aircraft NOT equipped with radio 
and also^ for directing the movement of 
vehicles and personnel on the landing area. 

When the seleotor handle of the portable 
traffic control light is turned fully 
counterclockwise and the operator holds 
the sprlng^loaded toggle switch in the 
pistol-type grip in .its depressed position* 
a flashing red light is produced.. 

What is the visual range of the portable 
traffic control light during daylight hours? 

1. 10 mi 

2. 15 ml 

3. 20 ml . 

4. 25 mi ^ 



8-38. What are the extremities for a flight 
check of the portable traffic control 



8-44. In addition to providing the control tower 
with surveillance coverage, this system 
aXso^xovld£s_a^pr^iMon_radar disfilay to 



1. 3 miles at the lowest pattern 
altitude 

2. 3 miles at the highest pattern 

altitude . - 8-45. 

3. 10 miles at 2,000 feet 

4. 15 miles .at 2,000 feet 

8«*39. Which of the following statements about 
the performance of the AN/GSA-35 navaid 
monitor is NOT correct? 

1. It voice modulates VOR, TACAN, and 

UHF HOMER transmitters 8-46. 

2. ^It establishes voice communications 

between the remote locations and the 
console 

3. I t provides manual control of TACAN, 



facilitate monitoring the final approach 
course. 

The system's TV camera is located in the 
equipment room where it views the radar 
information presented on the cathode ray 
Xjube (CRT) of the plan position indicator 
(PPI) and transmits this information via 
coaxial cable to the TV display unit 
located in the tower cab. 

When a controller selects the 30 nmi range 
fcale on the range selector, the correspon- 
ding range marks will automatically adjust 
to 

1. 3 nmi 



t • 

/r 



VOR, and UHF iTOMER transmitters 
4. It. shuts down or restores to operation 
any of the transmitters at the 
r transmitter location ^ 

8-40. RVRimay be used by the tower, in lieu of 
the reported visibility, in the approval 
of straight-in instrument approach 
procedures. 

8-41. When RVR equipment is operated, to obtain 
an actual value the reading^ in the window 
must be multiplied by 
1. the distance from the aircraft 

3. 100 / 

4. 1,000 



Learning Objectivte: Indirc«te-u6es, 
capabilities, and operating prin- 
ciiJles of o Bright RADAR Indicator- 
To^er Equipment— Model 1 (BRITErl). 



8-42. What control tower position utilizet this 
system to assist in, the spacing of 
- arriving and departing aircraft? 
1. Ground controller"" 
^ 2.,. Tower supervisor 

3. Local controller 

4. Flight data controller 

8-43. Th^t requirement for eiuch a system as 

this one is made necessary by yhich of 
thje following factors? * ? 

1. The wide, range of approach speeds 

2. ' The large airport landing *-ar«a8 

3. The varying visibility conditions 

4. All of the above 



2. 
3. 
4. 



5 nmi 

6 nmi 
10 nmi 



8-47. 



Control tower equipment out^of adjustment 
or otherwise inoperative creates hardships 
for yourself. , . ^ 



Learning Objective: Recognize 
factors to be considered in 
selecting an airport site, and 
identify aitportccpstruction 



features, uses, 
procedures. 



*^d operating 



8-48. 



8-49, 



" 8,-50. 



In selecting a site for an airport, care- 
ful consideration must be given to an 
area^adequate for both present needs^and 
needs created by possible future expansion. 
In addition, wha^ pther factor<s) must be 
cdnsidered? 
1 • Terrain 

2. Accessibility ^ 
•3. Weather conditions ' * ^ 

4. All of the above 

.Shifting winds, downdlraflsi* and air eddies 
arc some of the many elements to be 
considered when selecting an airport 
site. These elements are cliissified 

^under the general category of 

1. area ^, ' ^ 

2. terrain ' 

3. weather conciitions 

4. accessibility^ 

.The orientatiQiTof an airport's primary 
runway Is determined by the 

1. direction of the prevailing wind ^ 

2. location of the control tower 

3. location of the hangar. area j 

4. local terrain " 



Which of the Allowing factors it NOT 
taken Into consideration when the length 
. of _ an /g<tyfi prt*8_ primary run way Is' 



8-58 



detemlnedZ' 

-1. ^Location Yf the control tower 

Principal] types of aircraft that will 
be operated from the airport - 
Hean mMx^m temperature of the airport 
Flald elevation of the airport 



2. 



3. 



What minimum wind velocity is required 
to cause a standard type windcone to 
atand,.Qiit-parAllel to the ground I 

1. 5 to 10 kt 

2. 10 to 15 kt 

3. 15 to 20 kt 

4. 20 to 25 kt * 



8-59. 



3-52. 



8-53. 



Which of the following areas is used 
for checking aircraft Instruments and 
radio equipment prior to ^takeoff?- - 

1. Hat 

2. Warmup ^ . 

3. Xunway 

4. Overnm 

Wind teeSy tetrahedrons , and wlndcones 
~W^e classified as wind indicators. 



8-54. Ho\> are^the colored lights arrange;! on 
a wind tee so that an alrJ)ome t)ilot can 
accurately determine wind direction at 
'night? 

1. Green on the fore and aft bar, green ^ 
on the crossbar 

2. Red on. the fore and aft bar, green 
on the crossbar 

3. Red on the fore and aft bar, aml^er 
on the cross bar ^ 

4. Green on the fore and aft bar^ 
amber on the crossbar 

; 

8-55. Tetrahedron lights flashing between 

sunset and sunrise indicate a ground f 
' visi]bility of 

1. more than 3 miles with a ceiling 
less than 1 I 000 feet 

2. less than 3 miles and/or a ceiling 
less than l»00|Meet ' a 

3. -less than ^/Cfiles with a ceiling 
greater than 1,000 feet 

4. more than 3 miles and /or a ceiling 
j greater than 1,000 feet 

8-56. Restriction or suspension of VPK 

operations within the control zone is 

/ indicated between sunset and sunrise 

by flashing lights on the 

1. windcppe 

2. tetrahedron 

3. control tower 

4. airport beacon 

8-57. An approximation of wind velocity is 

given by which of the following types of 
wind direction indicators? 
' 1. Windcone . 

2. Wind tee 

3. tetrahedron 

4. All of the 'above > 



Mat facilities are often used for which 
of the following purposes? 

To provide a location for the ccmipass 
rose 

To facilitate thr taking off and , 
landing of large Mrcraf t 
To facilitate the taking off and 
landing of several small aircraft 
at the same time 
All of the above 



1. 
2. 
3. 



4. 



~8^0~^ Compass calibration pads are marked every 
15 degr^s to indicate magnetic bearings 
beginning with 

1. magnetic south ^ 

2. true south 

3. magne'tic north > 

4. true norths 



8-61. 



8-62. 



8-63. 



Learning Objective: Identify 
standard airport pavement markings. 



A runway having the nini^er 9 painted on 
one end' has what number painted on its 
other end? 

1. / ^ 

2 

3. 16 

4. 27 



1^' 

: f 



Whichr^runway is most likely to be found 
at an airport where the prevailing wl 
is from the west? 

1. 5 

2. 11 

3. 16 

4. 27 

An airport with runway 16R must also have 
a runway numbered 

1. 34L 

2. 29 A 

3. 23 

4. 9R ^ 




o 
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In Items 8-64 trough 8-669 select from colunn 
B the type qf line used to Indicate each portion 

a- N a vy a irf i e lds pavem ent m a rkin g s llAt 
column A. 

A> Paved surface B. Type of line 



8«70. Taxlvay canterllne strips are 6 Inches. 
« i^rlda and painted 

2* ytllow 

3. retroreflectl^ve white 

4. rttroreflectlve yellow r.^ 



8-64. 
8-65. 
8-66'. 



Primary runway 
c^terllne 

PrlmajjrTCftway ' 



.Threshold^ markings 
Crunway 200 -feet 
wide) 



Solid 11d6, 12 
,feet wide, 150 
feet long 9 
|)al^ted retro^ 
reflective white ^ 

Broken line 9 2 
feet wide 9 
painted retro- 
reflective 
yell/w ' ¥ 



3. 



4. 



8-67. 



8-68. 



8-69. 



"Sdlld Hne, 3 
feet wide 9 
painted retro^ 
reflective wKlte 

Broken llne^ 3 
feet wide, 
painted retrp-^^" 
reflective white 



8-71. Upon^reachlng a position marked^by\tK6^ t"v ''^ 
sollcwd two broken painted Wn«C* • Acrloat ; 
the taxlwfy, £he pUpt' tjiotdd^ ';. :^*.r'^ 
1.' stop, look «round, j«Qd ^ I'^'j * 
proceed If WK£fi If no- traffic In; - * ' \ 

sight . v-j" . -A 

" 2. stop and then proceed at a minlmim , ' .* 
taxiing speed ' * ' . . ^* • 

3. stop and request ^further clearaAce. 

4. proceed at normal' taxiing sjJ^ed 

' '/"-^^ 5^v;^;^ 

8-72 . A pi lot Is able to ch^qk l \ls VORATACAN f btfr^ 
' proper func t loning prior ^t^f light - hy" • 
placing his aircraft on a speclaiOciircle 
painted on the taxlUay and .utlliziitg the • 
kdata painted on assign adjacent;;. to tlie ; > 
taxlvay. » . . 



In Iteoa 8-73 through 8-75, select from column B 
the marking used to Indicate^ each type ofi. area ' 
listed In column *A, ' ^ ' " 



A displaced threshold Is a threshold 
the beginning of the full strength 
runway pavement. 

Runway distance markers ar9 used as aja 
aid to the pilot In determining which 
of the following? ^ 

1. The location of « the arresting gear 

2. The amount o£ runway left 

3. The amount of runway used 

4. Both 2 and 3 above 



Areas 



6-73. 



8-74. 



Deceptive 
Hazardous 



8-75. Closed runway 



Lighted signs consisting of large yell^ 
plexiglass ' arrows and white letters on 
a blac^background are placed on both 
sides of a runway to Indicate the 



1. 
2. 
3. 
4. 



FCLP areas 

landing, gear jjarnlngs 
arresting gear^^ttJtatlons 
VOR/TACAN checkpoints 



J 



B. ' Mafkln^ts - 

1. Retroreflectlve 
yellow painted 
markings 

2. Diagonal' black 
stripes : painted 
on an orange** 

' ^Coloredjbaclc- , 

i^gjl^ound 

3r^Two yellow *' 
r batide -id feet , 
Wide and, 60. 
feet l<^g In , 
the shape of 
an X 

^4 . _Avlatlon *^ur- 
' ' face orange , 
and aviation 
whltq ^'normally 
In. a , checker^ 
, l^ard-fatterfi 



/ 



Assignment 9 

Airport Tcttjl^lc Control and Airfield Equipment 
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Learning Objective: Identify standard 
airport pavement markings. 



9-1. Runway shoulder markings are painted 

nonretrofef lectlve yellow stripes and are 
placed 100 feet apart at a 45*degree angle" 
to the apfTroach end of the runway beginning 
at the runway midpoint. 

9-2. Every airj^ort will have at least one of 
the deceptive, closed i, or hazardous area 
type o^ markings painted somewhere within 
those areas designated for alrcrali 
operation. 

9-3. Which of the following -statements about 

an airport beacon is iSCORRECT? 
r 1. It airways rotates at a cpnstant speed 
to produce the effect of flashes at 
regular Intervals ^ 
2. Its flashes may be of one color or two 
colorfif alternately at the rate of 12 
to 15'^per mlnirte 
"3. It should be located within 750 ft 
^ of the centerllne or centerldne ^ 

extended of the primary,^ runway ^ 
4.. It Is operated In daylight hour^ when 
the visibility Is under 3 miles and/or 
the^^celllng Is under 1,000 ft 



15 



Learning Objective: Reqpgnlze standards 
applicable rcf irlrflejd lighfiftg systems, 
and ^dlcate functions of and operating 
rules tor related components., 



In Items 9-4 through 9-6, select from column B 
th^ light display fr.om a rotating beacon that 
has each meaning lij'^tgd^lTJ^olumn A. 



A>. Meanings 



9-4. 



The location of a 
landmark or navi- 
gational point 



lighted airport 
or landing field 
within 2 miles 

9-^. The presence of an 
obstruction or 
obstructions haz- 
ardous to air 
navigation 



B. Displays „ 

1. Alternating green 
and« white flashes 

2. White flashes 
alone 

3« Alternating red 
and white flashes 

4« Red flashes 
alone 





TRAHaOfT UxiWAfV WAUlt I 



^Figure 9A.— NAS LeadvlXle 

^ Refer to figure 9A In answering Items 9-7 
^ and 9-8. 
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9-7. 



If Anway 14-32 It 5,p0p feet long, what 
Is the miniimiin number of^palrs of lights 
required to light It? 

1. 20 

2. 25 

3. AO 

4. 50 



9-16. The Visual Approach Slope Indicator (VASI) 
Is designed foe use during IFR conditions. 



9--B. 



What-type-and-calor-llghts-are-lnstall^d- 
at the points narked with Xs? 

1. Fairs of blue range lights 

2. Spilt green and red threshold lights 

3. Groups of yellow contact lights 

4. Fairs of split yellow-white contact 
lights ' . 



In Items 9-9 through 9-11, select from column B 
the color associated with each airport light 
listed In column A. 

A. Lights Colors 




Figure 9B.— VASI glide slope^ 



9-9 . Runway 

9-10. Threshpld 

9-11. Runway 
cent;ier- 
llne 



1. Blulsh-whlte 

2. White 

'3. Bidirectional green 
and red 

4. Red 



Items 9-17 through 9-19, refer to table 1(^3 in 
your textbook ai\d to figure 9B. Select from 
column B the ccmblnatlon of lights a pilot will 
observe whlle^flylng through the various points 
of the VASI gild« slope indicated in column A, 



Foints on the 



Light 



9-12. Runway End Identification Llghta (REIL) 
^ rotate, at a constant speed of 

1. 10 rpm 

2. 20 rpm ^ 
3? 30 rpm 

4. .40 rpm 

9-13* On a straight segment of taxlway over 

300 feet in length /the spacing between 
taxlway lights may approach but £fOT exceed 

1. 5 ft 

2. 50 ft* 

3. 100 ft 

4. 200 ft --^ 

9-14. The halo effect sometimes produced by high 
intensity approach lights can be caused^ 





VASI glide slope 




combinations 


9-1?; 


A 


1. 


White 








White 


9-18. 


B 










2. 


Red 


9rl9. 


C 




Red 






3. 


Red 








White 




\ 


4* 


White 








Red 



by the 

1. aircraft *a approach being too low 

2. intensity being set too high 

3 . > intensity being set too low 

4. aircraft*s approach being too high 

^-15. Refer to table 10-2 in your textbook. 

What is the recommended intensity setting 
for high intensity approach light* when 
the visibility at night is less than 
1 mile? 

1. One ^ 

2. Two 

3. Three 

4. Four 



9-20. What is the function of the red Id^ghts 
that are spaced-^jalong the approach end » 
of the runway in' clusters 800 feet apart 
and •that flash 90 times a minute when 
^ activated?' ^ 

1, To warn the pilot of obstructidns 
along the runway 

2. To identify the^runway distance 
markers 

~ "3^ To serve as a wheeis-up warnirig 



to identify the runway 



-21. ^An airport*a red obstruction lights are 
turned on during daylight hours whenever 
flight visibility is restricted. 



Jim- 



51 



42 



I) 



^r22. A Fresnel Lens, optical landing system 
. installed along the side of a«J)eivlly- 
used runway permits pilots to 
^ • 1. practice field carrier takeoff s 
2. practlce'^leld carrier landing 

approaches (FCLP) 
3« check their 3«andlng gear on approaches 
*4. ensure that no aircraft are behind and 
above them while landing 



Learning Objective: Recognize 
.responsibilities of pilots and 
tower personnel relative to control 
tower operations/ 



&-23« The controller's repetitious, routine 

approval of pilot actions is NOT neces- 
sary under preventive control unless 
traffic conflicts develop. 

9*- 24. Mobile control\facllitles are used to 
serve which of the following functions? 

1. To provide coordination with the pri- 
mary control tower controllers when 
special aircraft operations or tests/ 
evaluations are being conducted on 
the field 

2. To provide coordination with the land- 
ing signal officer (LSO) during times 
when field carrier landing practice 
(FCLP) is being conducted 

3. To provide temporary operating facil- 
ities during periods of equl^ent 
outage in the main control ^ower 

4. All of the above 

9-25* Which of the following is NOT considered 
a dual responsibility between the pilot 
and air traffic controller? 

1. Publications ^ ' 

2. Communications 

3. Coordination < 
4 r Cooperation 

r 

9-26. F^i)v tower controllers to be considered 
fully qualified, they must ^possess a 
F'acility Rating for the airport to which 
th«y-are-as»lgn«d,^— S 



In items 9-27 through 9-29, select froa column B 
the air traffic control tower operating position 
which exercises supervision over each operational 
' funQtion listed in column A. 



A. Operational 



B. Operating 



9-27. 



9-28. 



9-29. 



Functions- 




Positions 


Sepi^atiOQ of IFR 


r. 


Local Cbntrol 


traffic 








2. 


Groxrnd control 


Control of VFR < 






trtrfflc 

• <• 


3. 


Approach control 


Handling taxiing 


4. 


Flight data 


traffic 




position 



Learning Objective: Identify airport 
operating conditions and procedures 
and information pertinent to both air 
traffic controllers and pilots. 

"'^ jfc 

9-30. Traffic conditions are the only basis ^ 
upon which a request to make a low 
approach can be denied. 

9-31. Under which of the following conditions 
can the pilot of a turbine-powered air- 
craft be granted permission to cross An 
airport traffic area at 260 knots? 
1. The aircraft requires a. higher mini- 
mum speed • 
' 2f.. The normal military operating / 
procedures require it 

3. The pilot prefers it as crew morale 
factor * * I 

4. Either 1 or 2 above 

9-32. If an aircraft makes a low pass to allow 
a visual check of its landing gear and 
the controller suspects that it is 
malfunctioning, he should immediately 
inform the pilot and alert the crash and 
rescue crew. ' 

-9-43 r -Thru s t— st-ream-t ur4>ttl€nc#-^in<i-wlngtlp 



vortexes are collectively termed 
turbulence". 



'wake 



9-34. 



Once formed by an aircraft, which type of 
rotational trailing air disturbance may 
create a hazardous condition behind the 
aircraft for an undetermined distance? 

1. Jet bl#st^ . ' 

2. Prop wash 

3« Wingtip vortexes 

4« Thrust stream turbulence 



^^^^ 



9-35. The approximate vertical drop of wlngtip 
vortexes produced by an aircraft with* an 
85--foot wingspan is 

1. 24 ft 

2. >43 ft 

3. ^S5 ft 

4. ,170 ft 

9*^36 • Which of the following descript^^ons should 
a controller use to identify a Navy F-8 
to a civilian pilot? 

1. HAVY FIGHTER 

2. HAVY EIGHT F 

3. F EIGHT HAVY * ^ 

4. HGHTER EIGHT HAVY ^ 

9-37. Which of the following itefas tiight NOT be 
considered field condition informationl 

1. A maintenance truck is on the left 
"side of the runway in use . 

2. Construction is in progress in a flag- 
marked area 

3. *A mower ds operating in the center of 

the field 

4. All traffic patterns are left-hand, 
patterns 

9-38. Which of the* following statements cor- 
rectly describes to a pilot that ^ mower 
. * * is parked near the runway? 

1. WATCH OUT FOR TTHAT MOWER 

2. DOH'T WORRY ABOUT THAT MOWER 
" 3* ^MOWER, TO tEFT OF RUNWAY 

4. *MOWER PARKED ON RIGHT SIDE OF HUNWAY 
NEAR THE INTERSECTION OF RUNWAY 28 

9-39. Which transmission of a weather element 
may an AC make without consulting a 
^ wither report or weather service 
personnel? 

1. VISIBILITY ONE- ZERO 

2. MEASURED CEItING FOUK THOUSAND OVERCAST 

3. PATCHY F0j5 EAST OF AIRPORT 

4. GROUND FOG DEPTH Fim.FEET 

9-40. Unless deemed unnecessary due to visual 
tracking or canceling reports, a tower 
operator should keep pilots informed of 
bird migrations, sizes, species, and 
-coureea-of-flight-in-the-^control-^irea. for 
what length of time after receiving bitd 
activity information? 



9-41. If an aircraft has an Inoperative radio 
transmitter but the radio receiver is 
operating satisfactorily, the control 
tower operator can communicate instruc- 
tions with a radio transmitter or "a light 
gun. The pilot should inclicate the 
receipt of instructions by blinking his 
navigational lights at night. How should 
he Mi^ thiV acknowledgment during the 

1^ By moving his ailerons or ru dder ^ w hen 
on the ground ^^^^'^''^ 

2. By flying a triangular^attern when 
^airborne 

3. 
4. 



By rocking his w^igs ^en airborne 
Either 1 or 3 above 



1. 
2. 
3. 



5 min 
15 min 
30 min 
45 min 



9-42. If a runway use program is NOT established 
for a particular airport and the surface 
wind velocity is 25 knots, the duty run- 
way will normally be the runway most 
nearly aligned with the wind. 

9-43. The pilot of a departing aircraft must use 
the runway specified by the controller 
cVen' though it is operationally advanta- 
geous to use another. 

9-44., For the purpose of airport traffic con- 
trol, which of the following types of 
propeller-driven aircraft is classified 
in category 2?^ 

1. Heavy twin-engine \ 

2. Lightweight twin-engine 

^ 3. tightweight single-engine 

4. Higher performance single-engine 

^ • In items 9-45 and 9-46, assume that an 
airport is equipped with parallel runways 
on wiiich same-direction landings and takeoff s 
may be performed. VFR conditions exist and two- 
way voice radio is maintained. 

9-45. Refer to table 10-4 in your textbook. 

Two' C-130s may be cleared to land simul- 
taneously providing *tHe runway center- 
lines are at least \ 
, 1. 40^0 ft apart 
2. 600 ft apart. 

» JGG^ t-^panti^..- — . .. , ^. 

4. 850*iEt apart 

9-46. Refer to table 10-5 in your textbook. 

Simultaneous opposite-direction opera-* 
tions may b^ authorized for individual 
aircraft of a squadron of F-4s at night 
if the runway centerlines are a minimum 
of 2,800 feet apart. 
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9-47. 



Hinii&pi separation between two category 1 
aircraft^ taking off requires that the 
first aircraft be 

1. 3^000 feet ahead of the second and 
airborne 

2* 4,50& feet ahead of the second and 
airborne 

6,000 ^eet ahead of the second and 



3. 



\ . ^ airborne 

V 7,^00 fedft ahead of the second 

9-48« What distance Is required when a category 
1 aircraft has taken >off and Is airborne 
before a category 3 aircraft may 'be 
cleared for takeoff? 

1. 3,000 ft_ 

2. 4,5100 ft ^ ' ' 

3. , 5,000 ft 

4. 6,000 ft 

9-49. ^er to figure 10-22 In your textbook. 

IV departing aircraft must NOT begin Its 
taleoff rolluntll the arriving aircraft 
has met wh*fn of the following conditions? 

1. Completed Its landing roll and Is 
^ holding short of the Intersection 

2. Completed Its landing roll and* Is 
holding past the Intersection 

3« Taxied off the runway 
4. Any of the above 



9-50. Refer to figure 10-2^1n your textbook. 
What separation must exist between an 
arriving category 2 aircraft and a depart- 
ing category 3 aircraft at the time the 
category 2 aircraft crosses the landing 
threshold? 

1. 1,000 ft 

2. *-3,000 ft 

3. 4,500 ft 
• 4. 6,000' ft 

9-51. A departing helicopter Is NOT permitted 
to take off until an arriving helicopter 
has taxied off the landing area. 

9-52. Two "helicopters may perform simultaneous 

landings and/or takeoff s If a distance of 
- ^ ' 200 feet exists between their landing and 

NOT cross. ^ 

9-53. Regarding the use of ground control and 
local control frequencies, the pilot 
should switch from t:he ground control 
frequency to the local control frequency 
when Instructed by the ground controller . 
or when he 

1. requests ATC clearance 
' 2. Is ready tor takeoff clearance 

3. starts to taxi 

4. becomes airborne 



9-54. Navy pilots are required to "read back" 
all ATC clearances. 

9-55. The pilot of multlenglne aircraft depart- 
ing on 'an IFR flight should be Inf orsed 
over the clearance delivery frequency of 
his departure control frequency. 



9-56T~^Sn^FR~f np't "may "depaYt and f^aln VFR 

until receipt of an ATC IFR. flight clear- 
ance providing the i 
^ 1. celling Is below VFR mlnliaums 

2. pilot requests it and the Issuing 
authority approves 
' 3. control tower' decides this Is the 
best method* 
4. pilot decides that he does NOT want 
tp be Involved with waiting 

9-57. A pilot' with a Standard Instrument rating 
Is authorized to depart your station with 
a reported celling of 300 feet "and • 
visibility of 1 statute mile. 

9-58. Pilots of aircraft carrying very Impor- 
tant persons (VIPs) should notify the 
tower when entering the airports traffic 
area. 

. ^ Refer to figure 10-33 In your textbook 
* In answering Items 9-59 through 9-63 and 
assume that the control tower Is adjacent to^ 
and south of the midpoint of runway 27. 

9-59. In what general direction should the 

controller normally look to see an air- 
craft on the downwind leg for runway 9? 

1. North 

2. East 

3. South 

; 4. West ^ 

9-60. A pilot radios the tower that he Is turn- 
ing base for runway 9. What Is his 
approximate heading after he has completed 
the turn onto the base leg? 

1. 90° J 

2. 180° 

3. 270° 



9-61. The breakpoint for a standard overhead 
approach pattern for high performance 
military aircraft Is, usually over 

1. a point 3 miles ahead of the approach 
end of the runway 

2. the center of the runway 

3. the jet Initial point 

4. the thre8hold^„of the runway 
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9-62. In a standard jet approach pattern, when 
the rollout on final approach is made^th^ 
distance ol the aircraft froa the thresh^ 
old of the runway and its altitude above 
the ground should NOT be less than 

1. 1/4 mi and .300 ft, respectively 

2. 1/2 mi and .400 ft, respectively 

„ S.- 3/4 _mi and 300 ft, respectively * 
A. 1- mi and 600 ft, respectively 

9-63* The pilot of a propeller-driven aircraft 
has received instructions from the tower 
to enter the traffic pattern downwind. 
If landing traffic is using runway Sy^iB 
aircraft's heading to^ intercept the 
pattern will be ' 

1. - 45^ - \ 

2. 135^ 

3. 225^ 

4. 325* 

9-64. After the prescribed separation has been 
accomplished and the pilot has reported 
"wheels dowxy^^ landing clearance is 
normally issued ^hen he turns onto . 

1. final approach 

2. crosswind leg 

3. downwind leg 

4. / base leg 

9-65. Even though a violation may be apparent, 
iKtiding clearance cah NOT be withheld 
Indefinitely. ' 

9-66. Pilots of arriving aircraft normally 

switch to the ground control frequency 
when they 

1. Xum on the base leg 

2. turn on the final approach leg 

*3. cross the threshold of the *duty runway 
4. clear the duty runway 

9-67. A "FOLLOW ME" truck is normally ufted at 
air stations to help pilots unfamiliar 
with the field to move about expeditiously. 

9-68. If a Jet is ready for takeoff and anotiher 
aircraft Is coming in for a landing, pri-- 
ority will be granted to the jet if,, the 

- — -pilot"request8-lt;--the-other- aircraft will 
be instructed to circle the field unless 
it is another jet, an aircraft in an emer- 
gency, or a hospital evacuation aircraft* 



9-70. Under what condition(s) may a helicopter 
pilot practice auto rotations? 

1. He remains within the boundaries of 
' the airport 

2. He operaties over a surface safe for 
the maneuver ^ 

3. He temains accessible to crash and «^ 
firefighting equipment. _ . ' .. 

4. All of the. ab(5ve 

^ Refer to figure 10-34 in your textbook in, 
^ answering items 9-71 and 9-72. 

9-71. The recoomended altitude for an aircraft 
conducting the precautionary simulated 
flaaeout (SFO) approach illustrated in 
position 1 should be between 

1. 3,500 and 5,500 ft 

2. 3,500 and 10,000 ft ^ 

3. 5,500 and 15,000 ft 

4. 10,000 and 15,000 ft 

9-72. The low key altitude is recommended to be 
between 

1. 3,500 and 5,500 ft 

2. 3,500 and 10,000 ft 

3. 5,500 and 10,000 ft 

4. 5,500 and 15,000 ft 

9-73. When an aircraft towing a target is in 'or 
near the traffic pattern, the primary 
interest that an AC has in tpw target 
^ operations is to see that flight safety is 
maintained. 

9-74. Instructions for which of the following 
operations are given by the landing 
signal officer (LSO) to the pilot of an 
aircraft conducting^ field carrier landing 
practice (FCLP)? 

1. Landing 

2. Taxiing ^ 

3. Initial takeoff 

4. All of the above 

9-75. What are used at night to simulate flight 
deck boundaries on a ruiiway for practicing 
FCLP landings? 
1% Runway lights * 

Iw Porjtablev^lighta— — — — - 

3'. 
4. 



Sistidge pots 
Either 2 or 3 above 



9-69. Control tower permission must be obtained 
by the pilot of a Navy hjelicopter t6 

1. exceed an altitude o{ 500 feet within 
thQ control zone only 

2. cross a runway not in use only 

3. cross the duty runway only 
4^ exceed an altitude of 500 feet ylthte^ 

the control 2one or cross tlie duty' 
^ runway i 
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Assignment 10 

Airport Traffic Control and Airfield Equipment ^ 



JT^ti gages 218 - -239- 



learning Objective: Identify 
personnel responsibilities, 
crash bills » alarm systems , 
and procedures and signals for 
emergency and crasK" situations. 



10-1. Who has the responsibility for providing 
f irefighting, crash, ainbulance, and 
rescue equipment, and for ensuring that 
this equipii^nt is properly staffed, 
alertly mann^, and is in good operating 
-condition during flight operations? 

1. The operations officer 

2. The flight officer 

3. The commanding officer 

4. The safety officer! 

10-2. Although the crash bill normally ^, 
incorporates the details and personnel 
responsibilities to be executed should 
an aircraft crash occur, instructions 
for specific handling of accidents 
involving which of the following are 
normally separate from the crash bill? 

1. Hazardous cargo 

2. VIP personnel 
^ .3^. Helicopters 

A. All of the above 



10-5. The secondary emergency radio network 
utilized as a standby for the primary 
crash radio network which the tower 
uses to communicate with mobile units 
la calle;^ the ^ 

1. operational control network 

2. crash truck network 

3. safety control network ^ 
4* internal security network 

10-6. In the event of an aircraft crash, control 
^ tower personnel activate the crash phone 

system to Inform the units concerned of 
the crash and its location. In addition, 
they also give the essential personnel 
which of the following items of infor- 
mation? 

1. The ordnance load. If known 

2. The typa of aircraft 

3. The number of persons aboard 

4. All of the above \^ 

10-7. The location of a crashed aircraft with 

reference to a grid chart should be given 
in terms such as^ \ 

1. FtVE DELTA ' X ' 

2. ONE-HALF MILE SOUTH OF TOWER 

3. TWO MILES OFF THE END OF RUNWAY 
, THREE SIX ^ ~ 

4. JUST INSIDE THE FENCE NEAR THE SOUTH- 
BAST CORNER OF THE FIELD 



10-3. The primary crash alarm system la ' 10-8. Personal survival equipment worn by air- 
normally wired directly between the crewmen of fighter and attack-type 
control tower and what other facility (lea)? aircraft 1« equipped with an emergency 

~7?^ — T he - crash/res cu e- a larm r oo m and-^her^^"^ — -^--locator^eactftfT""^"^"^^ — — — — 

structural fire alarm room 

2. The air operations dispatcher and the io-9. A wheels watch, equipped with a set' of 
AlrOps duty office , ^ LSO paddles, is posted at the approach 

3. The statlo;^ hospital or dispensary end of the duty runway. His duties are 

4. All of the above to monitor the wheels of approaching 

aircraft. Which of the following is a. 

10-4. All of -the emergency facilities at an correct signal to the pilot? 

air station are normally connected to a 1. A roger sign indicating the wheels 
crash phone circuit which is activated ' are 'Mown" 

from either the tower or flight clearance 2. A roger sign indicating the wheels 
^ desk. This allows amplifying information are "up" 

to be transmitted by th6 flight clearance 3. Ji roger sign indicating the wheels, 
dlapatcher/and permits the tower operator "appear down and in place" 

to return to his duties without further 4» A^wavlng motjlon indicating the wheels 
Interruption. "appear down and in place" ^ 



1 



In items 10-10 througi^ |o-12, select from column 
B the slgn&l the wheel watch equipped with LSD 
paddles and a flare gun|yill'u8c to iHoxm the 
pilot of a lauding aircraft of each land^^ 
gear conditiox^^ listed in"" column A. 



0 , Items 10-17 through 10-21 refer 
to the E-28 emergency runway 
arresting gear. 



A.* Landing Geaf 
Conditions : . 

10-10. The l«nding gear 

appears to be down 
and in position ^ 

10-^11. The landing gear is 
not extended ' 

# 

10-12. The landing geat ' 
appears to be down, 
but the watch is not 
certain it is in the 
proper position 



Signals 



10-17. 



10-18, 

He f irea a pyro- . 
technic flare 

\ 

He waves his 
arms from over- 
head po his 
sides 

He extends his 10-19. 
arms parallel 

to the ground 



Learning Objective:. Identify 
different types of emergency 
recovery equipment and related 
operations, including their 
advantages , operating principles , 
and characteristics. 



10-20. 



This gear requires no initial preparation 
to accommodate aircraft of various 
weights and landing speeds. r 



It is anticipated that this gear will 
eventually replace all other types of 
arresting gear ashore because of its 
.,1, fast recycle time only ' 
2. reliability only ^ 
3* simplicity only 
4. simplicity, reliability, and fast 
recycle time 

During an arrestment » the mot;lon of the 
rotor is resisted by ^ 

1. movement of the cam release post — 

2. turbulence of the fluid in the 
housing 

3. engagement of the retrieve drive 
sprocket 

4. movement of the tape drum in the 
opposite direction 

s 

The size and exposed area of the cooling 
tank provide the means by which the 
excess heat generated by resistance to 
the turbulence is dissipated to the 
outside air. 



10-13. When using the emergency chain- type 

arresting gear, the force that arrests 
an aircraft is caused by the transfer 
of energy from 

1. the arrested aircraft to the chain 

2. the chain to the arrested aircraft 
3* the cross desk pendants to the 

arrested aircraft . 
4. the arrested aircraft to the cross 
deck pendants 



In items 10-14, through 10-16, select from 
column. B the ^type of arresting gear to which 
each statement* In coVuxnn A applies. 



10-21. In cases where the overrun barrier must 

be located near the end of the runway, it 
is necessary that its installation be 
made in such a manner as to permit the 
control tower operators to 

1. warn the aircraft to clear the 
obstacles 

2. leave it in a ready position 

3. let the aircraft's pilot trigger 
the barrier 

4. raise. and lower it 



10-22. 



10-14.. 



10-15. 



10-16. 



A. Statements 

Tha kinatic energy 
of an arrested air- 
craft is absorbed 2 
by a rotary friction 
arraating aQgin« 3 
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It is a mobile r 
portable, self- 
sustaining unit 

it utilizes the 
principle of drag- 
ging weight to 
stop an aircri^ 



B. Types 
1. Morest emergency 
E-28 

Emergency chain 

B-15 or.B-27 



10-23. 



The operations officer's decision to 
apply a foam blanket to a runway where 
there is a likelihood of fuel spillage 
upon the landing of an aircraft with a 
-landing-gear-maifunct-iott— is--made-to- 
decrease the possibility of 
'1. arresting gear damage 
runway damage 
fire J 
landing gear damage 
.A 

If an aircraft is to make a "belly land- 
ing/* a foam bliinket should be laid down 
from the 2,000-fodt to the 5,0Q0-foot ^ 
positions and 40 feet wide along the 
center' of the runway. ^ 
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2. 
3. 
4. 



10-25. 



10-26. 



10-27.. 



Learning Objective: Identify 
procedures in making radio 
checks and volume adjustments^ 
and in monitoring frequencies. 



a control tower watch is relieved » 



In items 10-29 through 10-31* select from column 
B the organisation responsible for the control 
facility associated with each abbreviation listed 
in column A. 



A. Abbreviation s 

^ — r^^ 



When 

the oncoming watch will normally check 
the usability of l^oth the radio trans-* 
mitters and receivers by. making short 
transmissions on each of the assigned 
frequencies from each operating position 
with the receivers of f at the trans- 
mitting position but on atf the other 
positions. 

Regardless of the desired level of 
volume « the controller must ascertain ^ 
that the volume his headset or 
speaker is NOT reduced to the extent 
that transmissions from aircraft 
within his area of responsibility 
can NOT be clearly heard. 

' Proper modulation of a transmitter^ st 
one operating position is determined 
audibly by setting the receiver switch 
of another operating position to ON 
and speaking into the microphone in a 
normal conversational manner* 

At most naval ATC facilities* all 
tower and approach control radio 
frequencies are continuo\isly monitored 
by controllers utilising^ headsets and/ 
or speakers.^ 



Learning Objective: Recognize 
proper radio* transmission 
procedji^res ^including phrase-- 
oldgy and station identifi- 
cation« ' 



10-29. AKACs 
10-30* RAFCONs 
10-31. ARTCCs 



B. Organiasations 

1. Air Force 

2. Army 

3. Navy 

4. FAA' 



10-32. Memphis International Airport is in close 
proximity^ to and provides approach control 
, service for NAS Memphis. What is the 
correct phraseology to identify the 
precision approach radar (PAR) at NAS 
Memphis? 

1. MEMPHIS GCA 

2. MEMPHIS PRECISION APPROACH 

3. KAVJUMEMPHIS Ga 

4. navtImemphis par 

10-33. JChe word AIRWAYS identifies communications 
stations operated by what activity? 

1. The Navy ' . 

2. The Air Force 

3. A conttercisl airline 

4. The Federal Aviation Administration 

10-34. If Navy^rcraft 53142 is on a search 

and rescue mission* it is identified in 
which of the following ways? 

1. NAVY SAR FIVE THREE ONE FOUR TWO 

2. NAVY RESCUE FIVE THREE ONE FOUR TWO 

3. NAVY RESCUE FIFTY JHREE ONE FORTY ^WO 

4. SIERRA ALFA R(»fEO FIVE THREE ONE 
FOUR TWO • 



'i.t)-28. f .Which of the following is NOT en accutate 
cesponse-ter^r^request fo r a "Tadio-checfci~ 



In items 10-35 through 10-38* select from column 
B the type of opemtlng activity associated with 
each aircraft identification listed in column A. 



"A^ — Aircraft^ 



:-Bt— X)peratingr 



1. 


LOUD AND GARBLED 






Identification 




Activity ^ 


■ 1 


2. 


WEAK AND UNREADABLE 














3. 


WEAK BUT aSAR 




10-35. 


NOVEMBER TWO ONE FIVE 


1. 


Foreign Civil 




4. 


UNREADABLE 






FOUR 








r 




10-36. 
10-37. 




2. 


Interceptor 
Civil 






i-' 




XRAY YANKEE TWO TWO 
C-F-M-R-C 


3. 


1 










CAN^ORCE FIVE SIX ONE 


4.^ 


Canadian «^ ^< 


i 








,10-38.^ 




Military 


! 




r *" 1 






FOUR ^ 
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10-39. If the members of the President's 
family are aboard a civil aircraft 
and an identification designation is 
necessary, the words used will be" 

1. EXECUTIVE ONE 

2. EXECUTIVE iiiK) 

3. EXECUTIVE ONE FOXTROT 

4. EXECUTIVE TWO FOXTROT 

• 

rl0-40. If a pilot uses an aircraft call sign 
identification other than those recom- 
mended y the Air Controlman should use 
the same in his reply. 



In items 10-41 thi;ough 10-43 » select from 
column B the word associated with each- special 
meaning listed in column A. 



A> Meanings B. Words 



10-41. 



10-42. 



Let me know that you 1« 
have received and * . 
understand this 2.^ 
message 

3. 

I have received your 
message t understand 4. 
it, and will comply 



ROGER 



WILCO 



ACKNOWLEDGE 
AFFIRMATIVE 



10-43/ I have received all 
of your trans- 
mission 



10-44. 



If an Air Controlman wishes to convey 
the information to a pilot that the 
transmission is ended and a reply is 
expected, what word will he use? 



1. 
2. 
3. 
4. 



ACKNOWLEDGE 

ROGER 

OVER 

OUT 



10-45. 



An altitude of 1,800 feet is transmitted^ 
as 

1. EIGHTEEN HUNDRED 
'2. ONE, EIGHT HUNDRED 

- 3t— ONE-Elt>H=-ZSl0-ZERO 



10^47. In response to a request for a time check, 
how is the time 5:15 and 20 seconds a.m. 
transmitted? 

1. TIME, FIVE FIFTEEN 

2. TIME, ZERO FIVE ONE FIVE 

3. TIME, ZERO^IV€ ONE FIVE AND ONE 
QUARTER 

4., TIME^ ONE SEVEN ONE FIVE AND ONE 
QUARTER 

10-48. An airport that has a field elevation of 
1,800 feet will transmit this information 
ss 

1. FIELD ELEVATION EIGHTEEN HUNDRED 

2. FIELD ELEVATION EIGHTEEN ZERO ZERO 

3. FIELD ELEVATION ONE EIGHT ZERO ZERO 

4. FIELD ELEVATION ONE THOUSAND EIGHT 
HUNDRED 

10-49. How is an altimeter setting of 29.86 
spoken? 

1. ALTIMETER TWO NINER EIGHT SIX 

2. ALTIMETER TWENTY NINER DECIMAL EIGHTY 
SIX 

3. ALTIMETER TWO NINER POINT EIGHT SIX ' 

4. ALTIMETER TWENTY NINER POINT^EIGHTY 
SIX 

10-50. NAS control tov^r has received a weather 
report from the local Naval Weather 
Service (NWS) office which indicates a 
surface wind of 110 degrees,' velocity 
25 knots. In relaying this information 
to an aircraft, the correct phraseology 
would be 

1. WIND ONE TEN DEGREES AT TWO FIVE 

2. WIND, ONE ONE ZERO DEGREES AT TWO FIVE 

3. WIND FROM ONE ONE ZERO DEGREES, TWO 
FIVE KNOTS 

4. WIND, ONE ONE ZERO AT TWENTY FIVE KNOT-S 

10-51. The word KNOTS must be used when utilizing 
speed adjustment procedures. 

10-52. If a controller intends to spell out the 
word AZIMUTH using the standard phonetic 
alphabet, what will he say? 
1. ALFA ZERO INDU MIKE UNIFORM TREE 
HOTEL 

2^ — ABLE~ZULU-IND^IA~MI1CE~UNIP0RM-TREE- 



. 4. -ONE THOUSAND EIGHT HUNDRED 

10-46. A flight level equivalent of 24,000 feet 
is transmitted as 

1. TWO FOUll ZERO ZERO ZERO 

2. FLIGHT LEVEL TWENTY FOUR 

3. FLIGHT LEVEL TWO FOUR THOUSAND 10-53. 
'4. FLIGHT LEVfL ifWO FOUR ZERO 



HOTEL 

3. ALFA ZULU INDU MIKE UNIFORM TANGO 
HOTEL 

4. ABLE ZERO^NDU MIKE UNIFORM TREE 
HOTEL 

Stating the letter J and a route number 
in group form is the proper way to 
describe a/an *' 

1. VOR/VORTAC/TACAN JET ROUTE 

2. VOR/VORTAC/TACAN AIRWAY * 

3. RNAV ROUTE 

4. ARC ABOUT VOR-I»i«/VORTAC/TACAN 
NAVAID " 
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10-54. .When describing « particular arc about a ^10<-60« 
TACAN that la 25 nml SE of « navald, a " " ^ 
controller would transmit this Infor- 
mation to an aircraft as 

1. TWO mB MILE ARC SOUTHEAST OP MEMPHIS 
. 2. TWENTY FIVE MILE ARC OF MEMPHIS TACAN, 
'SOUTHEAST 
3. ME MPHI S TACAN TWO FIVE MILE ARC, 
, 'SOUTHEAST 

4/' SOUTHEAST OF- MEMPHIS TACAN, TWENTY 
FIVE MILE ARC 

10<-55'. The initial radio callup normally ends' 

with which word? ' *10-61. 
1. WILCO 
. 2. ROGER 
3. OVER 
A. OUT 

10-56. The pilot of an F-8 contfcta^a Navy tower 10-62. 
usipg NAVY 12345 as^isTcall ^gn and 
identifies the tyf^of aircraft. After 
the tower has aocnowledged by repeating 
this call sign, what shorter version may 
be used? 

1. NAVY TWO THREE FOUR FIVE 10-63. 

2. NAVY THREE FOUR FIVE 

3. NAVY FOUR FIVE 
A. NAVY FIVE 

10-57. Which of the following items of a taxi J 
clearance to a departing aircraft may be ^ 
o^tted when so requested in writing by 
a Iqoal aircraft operator? 

1. The runway in use 

2. The altimeter setting 

3. The surface wind 

A. The departure control frequency 

10-58. When a taxi clearance is issued, the 10-6A. 
omission of any holding instruction 
authorizes the aircraft to cross all 
runways the taxi route intersects 
' except th^ runway to which cleared. 

10-59. T{hat instruction will the controller 
give to a pilot granting permission 
to take off and make a requested turn 
to the left when airborne? 

TAWrOFFrTURNUFT^^^" ^ 



2. 
3. 



CLEARED FOR TAKEOFF AND LEFT TURN 
LEFT TURN APPROVED, aEARED FOR TAKE- 
OFF 

CLEARED FOR TAKEOFF, LEFT TURN 
APPROVED 



A control tower that does NOT possess 
override capability on the departure 
frequency prefixes IFR takeoff clearances 
with • 

1* CHANGE TO DEPARTURE CONTROL, MONITOR 
GUARD 

2. CHANGE TO DEPARTURI^ CONTROL FREQUENCY, 
MONITOR GUARD CHANNEL 
CONTACT DEPARTURE CONTROL, MONITOR' 
GUARD FREQUENCE. - 

MONITOR GUARD 'CHANNEL, CHANGE TO , 
DEPARTURE CONTROL ^ t"^ 



3. 



A. 



~ ~ ^Ar 



Except when single piloted jet aircraft 
will Icvel^off and .operate at an altitude 
below 2,500 feet, the pilots will NOT be 
Instructed to change r^dio frequencies 
prior to reaching 2,500 feet. 

If an aircraft approaches a traffic 
pattern which requires the aircraft to 
circle the airport to the right, the 
controller' must furnish specific traffic 
pattern iitfomation to the pilot. 

If a pilot turns his aircraft onto thk 
final approach leg and 'requests a touch- 
and-go landing that can NOT be approved 
but a full stop can be approved, whl,ch 
of the following instructions should the 
controller transmit to the pilot? 

1. IUNA38LE TOUCH-AND-GO, MAKE FULL STOP ' 

LANDING OR GO AROUND 

2. UNABLE TOUCH-AND GO, RIGHT /LEFT 
TURN APPROVED 

3. UNABLE TOUCH-AND-GO, MAKE FULL STOP 
LANDING OR CIRCLE THE FIELD 

A. Either 1 or 3 above 

Which of the following constitutes the 
most acceptable description of the 
location of an airborne obstacle that 
might affect the pilot of an aircraft 
in the traffic pattern? 

1. TO YOUR RIGHT, ABOVE YOU, ONE , 
MILE AHEAD OF YOU 

2. ABOVE YOU AND ONE MILE EAST OF YOU 

3. ONE MILE EAST OF- THE TELEVISION 
TOWER ON YOUR LEFT AND ABOVE 
ONE MILE EAST-OF"THE-TELEVISipN— 
TOWEH WHICH IS BAST OF YOU AND 
DIRECTLY ABOVE THE TOWER 



10-65. After a pilot reports WHEELS DOWN, th* 
tower controller is no longer concerned 
with confirming that this situation 
actually exists. 

J* 

10-66.-^ If a pilot requests a landing gear check 
by control tower personel and the check 
' shows the gear to be in a normal down 
position, the controller should transmit 
LANDING GEAR APPEARS DOWN AND IN PLACE. 



ERLC 



Lmi^ds Objective; Identify the 
pt^rpose, contents » and procedures 
associated with ^tjie Automatic Termi- 
nal Information Service (AXIS) • 



10^67. The primary purpose of ATIS at airports 
is to provide arriving and departing 
passengers with current ^arrival and 
departure schedufes* • 



10-68* A system of identifying ATIS messages 
has been established which precludes 
a pilot from receiving outdated infor-* 
mation* This identification includes the 
1/ airport name and datetlme group 

2. alphabet code of message » datetime 
group»«and airport name y 

3. airport name ai>d phonetic ^phabet 
•code of message^' 

4* alphabet code of message, airpor.t 
name, and time 
. '-^ 

10-69 • If the sky condition and/or visibility is 
missing from an ATIS message, this ^111 
normally indicate a 

1. 1,000-ft celling and 1-ml visibility 

2. 3,000-ft celling and 3-ml ylslblllty 

3. 5,000-ft ceiling and 5-ffll visibility 

4. 10,OtiO-ft celling and 7-ml visibility' 
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Assignment 11 



*Alr Traffic Control CoinBtifnlcations •nd IFR/SVFR Control Procedures 



Text: Pages: 239 '^ISB 



Learning Objective: Recognize the 
various forms of coamunlcatlons^ 
security control and Identify pro- 
cedures for implementing and/or 
testing them. f , 



11-1. 



11-2. 



JLl-3. 



11-5. 



11-6. 



Procedures de^STghed to. deny the enemy 
valuable ^n^rmat^on concerning military 
opera t^dtis transmitted by radio are 
referred to by which -abbreviation 7 

1. .SECC<»i w 

2. COUStC 

3. COMGUARD 

4. RADSEC ^ 

* ' 

Defensive measures which should be employed 
to guard against possible enemy Intercep- 
tion of radio transmissions Include which 
of the following? ^ ^ ^ 

1. Using the lowest transmitter power 
possible and minimum transmission time 

2. Alternating freq^iencles on a daily 
Vasls ^ ^ 

3. Maintaining correct adjustment of ^ 
equipment and circuit discipline 

4. Both I and 3 above 

Procedures employed to reduce the possi- 
bility of enemy Interception of radar and 
radio transmissions from a carrier task 
force are called 
1. ^EMCON 
-2^—RAD€0M- 
3. CONELRAD 
4^ ECOMCON 



11-7. 



11-8. 



FAR 99.7 refers to special security 
instructions issued by the FAA Adminis- 
trator which apply equally to the FAA and 
DOD. 

*The U.S. Navy Instruction 'that promulgates 
the participation Of naval units in the 
SCATANA plan is OPNAVINST 

1. 3222.30 (Series) 

2. '3722.30 (Series) 

3. 3m,22>(Series) 

4. 2: ^7:30^(Series) 

The irstruction that; outlines the respon- 
sibil/ties and actions for the SCATANA 
plan also provides for testing the^ plan ' 
at least once every • 

*1. 15 days 

1 2. 30 days^ 

[3. 45 days'" 
4. 60 days 

When a SCATANA test is conducted, all but 
which of the following actions will be 
simulated? 

1. Interrupting comn^^nications 

2. Completing the SCATANA Test Report 

3. Grounding or diverting aircraft 

4. Shutting down air navaids 



Learning Objective: Identify ^me^ 
gency communication reports by name 
and recognize correct procedures 
-for-forwar^ing-'these-reporta-tK) — ~ 
appropriate agencies. 



11-4. The. responsibility for determining the 
^requirements and imp^mentation of elec- 

ronlc emission control rests ,%rith the 
1. operations officer 

communications pf fleer ^ 
appropriate fleet comnander 
comnanding officer 



11-9. 



2 

3. 

44 



Emergency communications are communica- 
tions associated yith which of the 
following? 

1. An*aircraft that is in distress 

2. A pilot who is lost ^ 
3* Alerting a pilot to a dangerous 

situation 
^•^jJifLch of the above. 



11-10. 



What freqi^ncles are emergeni:y freg/ien- 
cles and must be guarded J^y all mllltarj/)^ 
and most civil control towers?, 
a'v 121.5 MHz and* 243*0 MHz 
2. 121.5 MHz and 500 kHz 
3f. 243.0 >IHz and 500*JcHz . 
'4. 500 kHz^nd 2182 kHz 



11-15. 



7 ^ 



Uavy towers pass CIRVIS reports directly 
to the appropriate Air Division Control 
center. ' ' ^ 



^ ^ ^ 

In Items 11-11 and 1«1-12, select from colummB 
the radio- telephony transmission associated with 
each type of emergency signal listed^ In cplumn A. 



Learning Objective: Recognize equip- 
ment and' procedures for mafelng, visual 
li^ht communiftatlons ancj .their 
Ings. ^ . * 



V 



A. Emergency 
Signals 

•11-11. Distress 

11-12. Urgency 



B. Transmlsslong 



1. PAN PAN PAN 

2. -SECURITY sEcyifm 

SECURITY 



3. 



4. 



AaWAY MAYDAY 
MAYDAY 

URGENT URGENT 
URGENT 



11-13. If a message from an aircraft Is precedec 
with the words CIRVIS CIRVIS CIRVIS, the 
frequencies must be cleared of all other 
communications* 



.11-14. X^ij^ch of the following examples contains 
Information that would most likely be the 
subject of an Initial sighting CIRVIS 
report? , ; - ^ ... 

1. The Air Force Identified the formation 
of six jet aircraft as B-52s flying 
from Kansas City to Oregon on a 

, heading of 270* at an altitude of 
35,000 feet with an airspeed of 330 
knots 

2. Six Air Force B-52s were observed 20 
I nautical miles ^rom a lightship at 

. approximately 35,000 feet heading 
nbrth over the continental llmltss b 
t he United S tates ' ^ _ / ' 

3. A formation of jet aircraft, no ( 
insignia observed, was sighted flying 

. over the faclf^c ocean at 35,000 feet 
on an easterly course 
^-^4;' "The lightship, HOTKL Identified jet 
aircraft previously identified on 
a westerly Heading at 35,000 feet 
as six USAF 1-528 « < 



11-16./ A confraller uses a portable .traffic 

light as a means of visual communiqatio.n/ 
to control all but which of the follow- - * 

/, H 1. Vehicles ^nd personnel on the ground 
2. Airborne alrci::aft 
, ^ 3. Aircraft on .'the landing area without 
radio ^ ^ 
4. Aliicraft in the h'^ngar area 



11-17. If the only means of communication with 

the pilot of an A-4 is a portable traffic 
* control light and he appears to bcp'osl- 

^„ tlojjing his aircraft on final approacli 
' '^o^XM^ay 18 when the du^y runway ls^9, 
ani tne sufface wind is 090* at 35 knots 
^a^l^NO other traffic exists, what type of 
al should the^ pilot be given? 1^*" 
'Alternating red and green followed '* 

a steady red ' , 
Alternating red ^and greei^. followed 
by a steady green , ^ 
3. Flashing red 
4.. Flashing green • 

Refer ti table 11-1 In your textbooV^ln 
^answering if ems 11-1^ through^. ll-'23. 







terns 11-18 through 11-20, select from column 
e meaning for aircraft on the ground of each 
tifaffic con^trol light signal Indicated li; col^i 

A.\ r • 



A. 

rr7 



S ignals 



, lt"X8* ^FJLa^ihlng^refen_l- 

11-19. Flashing red 
11-20. Flashing white 



B. Mean^iigs 

--I.- Return. to atartlng, 
point on the air-' 

t^PS^ Tai^^ clear of the ^ 
\ runway in use 

3. Cleared for take- 
off 



Cleared to taxi 



In iteaa 11-21 through ll-as, selecft £ro« coluan 
B the /traffic control light signal for aircraft 
in 'flight associated with each neaning in coluan 



' - ' At Meanings 

y 11-21 • Give' way to other 
aircraft and con- 
tinue circling 

11-22. Cleared %o land 

11-23 • Airport trnsafe — ^ 
" .do not land 



B. Signals 

1« Steady green 

2. ''Steady red 

3 • Flashing green 

4. Flashing red 



*ll-28. Victor airways are designed for use at 
wliat altitudes? 
M 1. Below 18,000 ft ' 

2. From 18,000 ft to FL ASa 

3. From FL 450 to FL 600 
Above FL 600 

• 

• r ' • 

Refer to figure 12-1 in your textbook. In items 
11-29 through 11-31, select from column B the 
. airspace structure defined by each of the bound- 
aries listed in. column A. 

' ) 
A. Boundaries B. Airspace Structures 



11-24. Tlfe information that ground visibility 
in the control zone is less than 3 miles 
and /or that the celling is less than 

4 lyObo feet may.be indicated between 

sunset and sunrise by 
1. the lighting of the airport rotating 
beacon 

2. flflflhing lights outlining! th£_txa&as^ 



11-29. 1,200 ft AGU to 
FL 180 

11-30. FL 180 to FL 450 
11-31. FL 180 toTL 600 



1. Continental con- 
' trol arest 

2 . ' Positive control 

area ^ / 

3. Federal airways^ 

4. Jet routes 



4. 



or wind direction indicator 

a flashing light located on top, of 

the airport rotating beacon 

a flashing amber light on top of the 

contfol tower 



11-25. 



11-26. 



Learning Objective: Recognize 
steps in the development of the 
National Airspace S^tem^'and 
identify terms and procedures 
relating to this system. 

The first step in the develop«ent of the 
National Airspace System was the instal- 
lation of radio equipment near telephones 
for air and ground communications. ' 

Which of the, follc«fing contributions did 
military technology make in providing 
the best possible navigation aids for 
use within national airspace? 

1. IFF 

2. Radar 

3. TACAN, 

4. All of the above 

ingress charged which organization, with 
the res{k>nsibility for the safe and 
efficient use of. the national airspace 
of the United States? 

1. ABC , 

2. ATC ■ ^ 

3. CAA 

4. FAA 



11-32. IFR ATC service is. provided in/on "all 
but which of the following areas? 

1. Fe4eral airways and jet routes 

2. Control areas and transition areas 

3. Control zpried and the continental 
control area 

4. Noncontrolled airspace a 



11-33. 



11-34. 



11-35. 



ir-36. 



11-37. 



Area Navigation (RNAV) utilizes signals 
received from 

1. compass locators 

2. ILS 
i. LFMH 

4. VOR/DME 

RNAV eliminates the requirement for the 
pilot to rly directly to or from a 
ground station. 

When filing a flight plan, which of the 
following letters is used .to identify 
an RNAV route? 

1. V 

2. J ^ . 

3. R 

4. G 

Area navigation (RNAV) is advantageous 
to pilots in that it provides longitu- 
dinal, lateral, and vertical data. 

Requests for authorization to deviate 
from the requira|ents for flight in a 
PCA must be submrbted at least how many 
days prior to the proposed operation? 

1. One day 

2. Two days 

3. Three days 

4. Four days « 
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11-38. 



11-39. 



Pilots flying in formation within positive 11-43. 
controlled airspace must request and 
receive pemdLssiotf from ATC bef qre they 
can deviate from their approved flight 
plan. ' 



When military activities assume respon- 
sibility for separatipn of aircraft in 
established local flying areas, the 
aircraft must remain 

1. free t>f ATC control 

2. in the control area 

3. in VFR conditions ^ 



11-40. 



4. in IFR conditions 

An abbreviated fli^t plan should be filed 
at.l«ast 30 minutes before a pilot oper- 
ating VFR or VFR on top (on IFR flight 
plan) estimates he will penetrate a 
positive control area. In addition to 
the identification and true airspeed 
(TA5)» the plan should also include all 
but which of the following? 
1. The V FR position and alt^itude/f light 



11-44. 



11-45. 



level 

2. The estimated time and point of 
penetration 

3. The requested route and flight level 

4. Number of aircraft in the flight 



Learning Objective: Recognize con- 
trol procedures^ specif led for IFR 
traffic control, 



11<-41. The procedures and minima contained in a 
letter of agreement or other appropriate 
military document can NOT be less than 
those specified in the Terminal Air 
Traffic Control Handbook 7110^8 (Series) 
unless the appropriate military authority 
permits special procedures which » 
1* reduce the separation .between mili- 
tary airccaft 

2. reduce the^eparation between all 
aircraft, civil and military 

3. exclude all military aircraft 

4. permit civil aircraft to fly through 
the area 

11-42. Who has direct responsibility for the 
establishment of an approach control^ 
facility at a naval air station? 
#\'l. ARTCC 
CNO 

" . 3. CO 
4. FAA 



ll-4d. 



Which of the following functions does ^ 
NOT require a letter of agreement between 
your air station and the FAA? 

1. Ground Controlled Approach (GCA) 
procedures 

2. Approach control procedures 

3. Control tower procedures ^ 

4. Landline communications 

A pilot may cancel his IFR fl-ight plan 
and thereby obtain landing clearance 
priority over all other VFR aircraft. 

Tratisfer of control responsibility to 
another controller or facility can only 
be effected at a specified fix, time, 
or altitude. Additionally,- transfer can 
be effected after any potential conflict 
witH other aircraft being transferred and 
other aircraft under the jurisdibtion of 
the receiving controller has been 
eliminated. 

Formation flighjs operating IFR within^ ^ , 
the national airspace system are formally ~" 
treated as 

1. VFR aircraft 

2. a group of aircraft, with the size 
determined by the number of Jiircraf t 
involved 

5. a single aircraft or a group of 
aircraft, depending on .the capability 
of ATC to provide the service o 

4. .a single aircraft*** ' 

11-47. ' If a non-ATC facility relays a clearance 
issued by an ATC fadility, it must relay 
the message word-for-word and prefix the 
message with the phrase "ATC clears." 

11-48. A pilot reports' hazardous weather at his , 
assigned alritude and requests a change 
to evade it. If the controller knows 
that there is conflicting traffic at the 
requesbed altlLude, he will most likely 
disapprove the request because the 
pilot nikust continue his assigned 
altitude according to the flight plan 
change the altitude or route of the 
conflicting traffic if the conflict- 
ing traffic will not be endangered, — ^ 
and will, approve the request / 
disapprove the request because iti 
would involve changing the altitude 
or route of the conflicting traffic 
approve the request and assign the 
pilot the same altitude as that of 
the conflicting traffic 



1. 



2. 



3. 



4. 
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;ii-49^ . At I30a, in fllfht N«vy 123 reported 
; oyer Olfthe. The lerft altiaeter setting 

KinSM C±tj AIXCC hmd received ^ro« 
Olatlie wemther eervlce vu et 1155 and 
' ^ via issued to the pilot as follows: 

NAVY ONE TWO THREE ALTIMETER 
TWO MINER MINER TWO 



Why 
1. 

2. 



4. 



is this report In error? 

Because the tixe of the setting was 

not given 

Becaiise the setting was not .currently 
obtained from ARTCC's altlwefcer /--\ 
setting 

Because- the source of the settl&^ 
was not given 
Both* 1 and above • 



►ttiBg y- 



In iteas ll-*50 and 11-51 » select fron coluan B 
the rule for the issuance of altimeter settings 
which applies to each IFR situ ation described in 

-H£<4aiK i A. ^ - — 



11-53* A position report has MOT been received 
from Navy 65432, an A-4 westbound at 
Ft 270 which was due^over ?odunk inter- 
section at 1300. ARTCC is dependent upon 
this report to effect separation between 
other traffic. The center should attempt 
to obtain this report no later than 

1. 1255 . 

2. 1300 

3. 1305 

4. 1310 

11-54. At 13^40, an F-14''on an IFR flight plan 
was delivered an Expected Approach 
Clearance (^C) time of 1500. The air- 
craft has NOT been heand from since, and 
the time is now 1510-. Other IFR traffic 
must be "restricted and/or suspended until 

1. 1510 

2. 1530. 

3. 1545 

4. 1600 

<i ^ 

11-55. Unless broadcast via AT?:g ^n^j rece.ived 



A. IFR Situations 

11-50. An aircraft has been 
cleared to descend 
^ from a flight level 
to an altitude below 
the lowest usable 
flight level 

11-51. An aircraft under 

radar contact below 
FL 180 flies over 
or near a i£ompul- 
2ory reporting 

u point 



B. Rules 



The controller 
must issue the 
setting for the 
reporting point 

The controller 
toMBt request 
the aircraft's 
altitude 

The controller 
must issue the 
setting for the 
nearest weather 
reporting sta- 
tion 



Learning Objective: Recognize 
nonradar separation minima and 
related procedures. 



11-52. Upon initial radio contact with a 

. desc^ending aircraft , controllers are 
required to verify the passing altitude 
. even though a new altitude will be 
assi^ed. 



oy tue pilot, specific Items o£ approach 
control information \rtilch should normally 
be issued to aircraft upon initial con- 
' tact include 

1. approach clearance, weather, runway 
condition, and type^ of approach 

2. approach clearance, runway, surface 
wind,, altijpeter setting, ceiling and 
visibility^ 

• ^ 3. approach clearance, runway condi- . 

tions, surface wind, and time <^heck^ 
4. approach clearance, weather, surface 
wind, and runway dimensions 

11-56. Before a pilot can fly within controlled 
airspace under the instrument flight 

,* rules .of FAR 91, he must NOT only file 

an IFR flight plan but must also obtain 
an ATC clearance. , ^ r 

11-57. What are the three t)[pea of ncnrsdar 

separation useJ to separate IFR traffic? 
X. Vertical, diagonal, and later,al 

2. Vertical^ longitudinal, and diagonal 

3. Vertical, lateral, and longitudinal 

4. Lateral, diagonal, and' longitudinal 

11-58. Each type of nonradar separation hds 

established minimums to which controllers 
must adhere for safe operatipns. 
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U-59. If Att aircraft la flying 1ft at,FL^290, . 11-64. 
two addltlonar aircraft may fly m In 
the same area vlth alniaum vti^tlcal 
separation If they ate at Wblch FLs? 

1. 270 and 300 

2. 280 and 300 

3. 280 and 310 

4. 300 and 310 

ll*-60. A pilot reports turbulence while optratlng 
IFR at FL 180. He requests and is Issued 
clearance to cllnb to and maintain FL > 
200. Another aircraft may NOT be asslgnad 

to FL 180 until the first pilot;^ reports 11-65. 
that he is . 

1. leaving FL 180 

2. passing through FL 185 

3. passing throiigh FL 190 

4. ' approaching FL 200 

11-61. Two IFR aircraft take off from adjacent 
airports an^ intend to follow the same 
course and altitude. If the first air- 
craft is flying at 340 knots and the 
— sfecond-at— ^9Q-knot<y-they-must— be-loag l - :;l 



Vhat is the minimum longitudinal separa- 
tion that must be xaaintalned between 
two en route aircraft that are flying at 
the same altitude on the same course If 
the leading aircraft is flying at 300 
knots and Che trailing aircraft at 250 
knots and both- have reported over the 
same fix? 



1. 

2\ 
3. 
4.. 



15 min 
10 min 
3 min 
5 min 



Assume that two IFR aircraft} A and 
are both using XttlBy they are Wth flying 
the same course from the 8as|e fix* that 
A is preceding B» and that A is flying" 
at 5,000 feet and B at 3»O00 feet. If . 
•B is to climb to 7,000 feet, what*o^imum 
separation must be me.t when B reaches 
5,000 feet? 

1. 5 mi * • )w 

2. 10 mi ^ 

3. 15 mi 

.4.^_^0«i— ^« rv—' ' 



I 

I 



tudinally separated by at l^ast ^ 

1. 1 min 11-66. 

2. 5 min 

3. 3 min 

4. 10 min 

11-62. An^FR aircraft has taken off from the ^ , 

Kansas City airport and is flying at 
200 knots on the same course and altitude 
as an en route IFR aircraft flying at 
250 knots and which has previously 
reported over the Kansas City fix. With 
DME Qperable on both aircraft, the 
longitudinal distance between them must 
^e at least 11-67. 

1. 1 p± 

2. 5 mi 

3. 3 mi ' 
i^. 10 mi 

11-63. If IFR aircraft A has taken off and is 
flying at 325 knots and. IFR aircraft B 
takes off from the same airport and flies 
the same route and altitude at 300 knots » 
the longitudinal separation between them 
must be at least 11-68. 

1. 1 ml!h 

2. 2 min 

3. 3 min / 

4. S min * * . 



IFR aircraft B reports over a fix flying 
at 7,0C0 feet behind IFR aircraft A 
which had previously reported over the 
same fix flying at 9,000 feet. If air- 
craft B climbs to 11,000 feet within 
10 minutes after reporting, what should 
be the minimum longitudi<nal separation 
between them? ^ 

1. 1 min 

2. 5 min 

3. 3 min 

4. 10 min 

What is the minimum longitudinal separa- 
tion that is required when a leading 
IFR aircraft is flying at 280 knots and 
a trailing IFR aircraft is flying at the 
same altitude at 260 knots if both air- 
craft are equipped with 1^7 

1. 5 mi 

2. 10 mi 

3. 15 mi 

4. 20 mi 

IFR aircraft A, using IME, obtained 
distance information from a station 
having a iuivaid« IFR aircraf t B, ' 
NOT equipped with DME, reports over the 
same station at the ^ame altitud^ as, 
aircraft A. Th^ minimum longitudinal 
separation between A and B must be 

1. 30 ml 

2. 20 mi 

3. 10 mi 

4. 5 ml 
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If two opposite direction IFR aircraft 
are separated by miniaum vertical separa- 
tion* this minloms must be naliitalned for 
hov long longitudixiall(rHj|^,et(ey request s 
conflicting altitude ^ange? 
1.' 15 minutes^ before and after their 

eS^iaated tioe to pass 
41 10 nlnutes before and after their 

estiaated time to pass 
3* 3 minutes before their estimated 

tine to pass 
4* 5 minutes before their estimated time 

to pass 

11-70* If the pilots of two IFR aircraft on the 
same course and altitude agree to keep 
longitudinal separation » they may be 
authorized to maintain a time lapse of 
10 minutes or a distance of 20 miles 
between their aircraft if they comnuni-- 
cate directly with one another. 

11-71. The airspace to be protected when apply- 
ing airway or route-type lateral separa- 



11-73. 



11^74. 



11-75. 



Off established airways » how wide is the 
protected airspace a pilot flying at 
10,000 feet will hAve to maneuver in if 
he makes a course change of less than 
15 degrees 130 miles £?om a navaid? 

1. 20 

2. lO^omi 

3. 8 nmi 

4. 4 iami *• 



On routes other than establ^ied routes 
where s coqrse change of moW than 
15 degree? but less than 91 degrees is 
ziade, the lateral route and sirway 
separation to be provided 04 the over- 
flown side at TL 500 is 
1. 9 nmi 
. 2. 10 nmi - . 

3. 17 nmi 

4. 22 nmi 

IFR sircraft A has just taken off and 
iimediately turns 45 degrees away from 
the course to be followed by IFR air- 

r.ruft: ^ xihirh ±n y^mAy for i'uVeof^ on 



11-72. 



description of airways or routes in 
publication FAR 71.5. 

What is the minimum lateral mE separa- 
tion between the arc of h navigational 
aid and the boundary of a holding pattern 
airspace area? , 

1. 15 nmi 

2. 10 nmi 

3, 3 nmi- 

4, 5 nmi 



the same runway. The controller may 
clear aircraft B for takeoff after the 
tise lapse of - 

1. 1 min 

2. 2'mln ' r ^ 

3. 3 min 

4. 1/2 i^n • ^ 
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Assignment 12 



int/SVPR Control Proccdtir^ 



Text; Pages 258 - 282 



12-1. 



Learning Objective (continued): 
Recognize nonradar*^ separation 
minima^ and related procedures. 



If the pilots of two similar aircraft pro- 
pose to fly the same course immediately 
after takeoff and then fly divergent 
courses 45 degrees or more apart within 
alnut a s, ac ti o n mutt be taken tn ensure 



12-4-. If two aircraft are to takeoff from Inter- 
secting nmways that diverge by 27 degrees 
^ and fly 45-da$ree divergent courses, the 
succeeding 4d.rcraf t can be cleared to take- 
off immediately after the preceding air- 
craft is airborne* and has commenced a turn 
" past the point of runway intersection* " 

12-5. Two BME-equlpped aircraft takeoff from the 
same runway and are flying on the same 
course. If the succeeding aircraft will 
rAimh through the preceding aircraft's 



f 



that a separation minimum of how many 
minutes be maintained during the period 
they are following the same course? 

1. One 

2. Two 

3. Three 

4. Four 

12-2. Which of the following statements is appli- 
cable to two aircraft taking off in the 
same direction from parallel runways whose 
centerlines are 3»600 feet apart if the 
aircraft are to fly 45-4egree 'divergent 
courses^ immediately after takeoff? 

1. They must be separated by «;t least 
1 minute 

2. They must be separated by at least 
3 1/2 minutes 

3. They':may take off simultaneously 

-4. They must be separated by tlie length 
of the nmway used by the first air- 
craft 

12-3. Simultaneous^ takeoff s of two aircraft' that 
are to fly 45-degree divergent courses are 
permitted from runways .that diverge by 24 
degrees if the distance between the runway 
. centerlines at and beyond the point where 
the takeoffs begin is at least 
1.' 1,500 ft 

'2. 2,000 ft ; 

^ 3. 2,500 ft 



altitude, the aircraft must be separated 
by what Tti'^ n'^r""" distance^ uQtil the succeed*^ 
ing aircraft passes through the preceding 
aircraft's altitude?^ 

1. 12,mi 

2. 2 mi 

3. 5 mi 

4. • 4 mi 

12-6* When approach control service is provided, 
a departing aircraftman be cleared for 
takeoff on a heading tfi^ differs *t 
least 45 degrees from £He. reciproca:^ course 
of an arriving aircraft making an instru- 
ment approach any time htf^t the arriving 
aircraft leaves a fix inbound that is NOT 
less than what distance from the airport? 

1. 10 mi 

2. 5 mi 

3. -^-S mi p . . ; 0,.. . . 

4. 4^ mi 

12-7. At a non-approach control facility, an IFR 
flight may takeoff in a direction that 
differs by at least 45 degrees from the 
reciprocal of the final approach course. 
Thf( departing aircraft must takeoff 3 
minutes before the arriving aircraft is * 
estimated at the airport. 



4. 



3,500 ft 
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12-8. A«8uae thmt alrcr^t A is mtklng a 12-15. 
8tralght-in Instniaent approach on a liead- 
Ing of 090 degrees Aid is eatlmated to 
arrive at the airport at 1000. Aircraft B 
Is ready to takeoff from runway 24 and turn 12-16. 
left to fly a course of 210 degrees. 
Aircraft B may be cleared for departure 
provided It can be established on the 
course of 210 degrees by 

1. 0955 

2. 0956 

3. 0957 
0958 



12-9. 



At 2100 local time a pilot requested a V?R 
on-top clearance while in a holding pattern 
where there were several other aircraft. 
His request was denied because 

1. the pilot was trying to avoid delay by 
coming in before ^is turn 

2. ATC wa^ not disposed to grant it 

3. there was no report available on the 
tops of the clouds 

4. a VFR on-^top clearance may not be 
issued 



It i« permissible for you as a controller 
to assigp a fixed altitude to a Special 
V7R aircraft. 

Reported ground visibility at your airport 
is below one mile, and an arriving air- 
craft is operating in your control zone. 
What is the first action you should take? 

1. Ask the pilot if he can depart the 
control zone with a flight visibility 
of one mile 

2. Issue landing clearance 

3. Deny landing clearance 

4. Have the pilot remain in the control 
zonf, .until flight visibility increases 
to one mile 



Learning Objective; Identify IFR 
separation minima and related pro- 
cedures. 



12-17. Radar separation ttmy x^rrm^AmA ^jr^ 



12-10. An aircraft operating in positive con- 
trolled airspace may be granted a VFR or 
3^-condit ions-on-top type of clearance any 
time the weather conditions are suitable. 

^ Refer to table 12-1 in your textbook in 
, answering items 12-11 and 12-12. 

12-11. What' Is an appropriate^ VFR altitude for * 
an aircraft flying on a magnetic heading 
of 112 degrees above FL 290? 

1. FL 360 

2. FL 380 

3. FL 400 

4. FL 440 ' V / 



12-18. 



12-19. 



12-12. What is an appropriate VFR altitude for an 
aircraft flying on a magnetic: heading of 
227 degrees between 3,000 feet AGL and FL 
290? 

1. FL 180 . * ' 

~ . 2. FL 250 

3. 10,500 ft 

4. 13,500 ft 



12-13. Special VFR operations are requested by the 12-20. 

1. pilot only 

2. tower operator only 

3* operations bfficer only 

4. tower operator and operations officer 

12-14. During Special VFK operations, a climb to 
VFR miay be authorized provided the only 
weather limitation is restrictipn to visi- 
bility. 



craft wder various situations. One such 
case is between a departing aircraft and 
an; identified IItk aircraft providing the 
aircraft taking off will be 

1. tracked visually from the end of the 
runway for 1 mile 

2. identified within 1 mile from the run- 
way *s end 

3. identified within the last 1/2 mile 
of the runway 

4. Identified within 1/4 mile after take- 
off 

A radar-identified IFR aircraft can'NOT 
be cleared through the altitude of an 
unidentified IFR aircraft using radar 
separation only. 

A controller may apply minimum radar 
separation between which of the following? 

1. The ends of beacon control slashes 

2. The end of^a beacon vcontrol slm^a and 
the centfer of a primary target 

3. The centers of primary targets 

4. Any of the above 

What is minimum radar separation between 
two aircraft under radar control if both^ 
of them are within 40 miles ot- the radar ^ 
antenna site? ' ^ . 

1. 3 min ' 

2. 5 min 

3. 3 mi 

4. 5 mi 



12«-21« Vertical separation applied between two 
-* radar-ldentlfled aircraft may be atopped 
If their targets pass and no longer touch » 
and If the aircraft are on courses diverge- 
Ing by minimum of 

1. 5 degrees 

2. 10 degrees 
-3'. 15 degrees 

4. 20 degrees 

12-22. Aircraft A may be cleared for takeoff fro« 
the Instrument runway of an airport 45 
miles distant from the antenna site of the 
controlling radar facility with a minimum 
of 2 miles separation from aircraft B on 
an instrment radar-controlled approAch^ 
provided the separation will Increase to 
how many milds within 1 minute after take- 
off? 

1. One 

2. Three ^ 

3. Five 

4. ten 



12-26. What is the required relationship between 
the departure course and the missed 
approach course to authorize simultaneous 
arrival and departure operations from par- 
allel runways until minimum radar separa- 
tion can be provided, such aircraft^ 

1. The departure course must diverge from 
the missed approach course by at least 
45 degrees 

2. The missed approach course must be 
flexible* so' as to permit divergence 
of* 45 degrees frdm the departure 
course ' ' 

\ 3. The departure course must diverge ^from 

the missed approach course by at least 
60 degrees 

4. Both aircraft must continue on courses 
parallel to the runways 



12-27. 



If an arriving aircraft deviates from its 
approach/missed approach to a parallel 
runway, and on the other parallel is an 
aircraft ready but KOT committed for take- 
off » the departing aircraft will be held.* 



In items 12-23 through 12-25, select from column 
B the distance between runway center lines that is 
.required for each simultaneous radar-controlled 
parallel runway operation listed in column A. 



A. Parallel Runway 
Operations 

12-23. A departing aircraft is 
' taking off from one run- 
. way, and an arriving air- 
craft is approaching the 
other. The threshholds 
are even ^ 

12-24. An arriving aircraft is 
approaciilng the nearest 
runway, and a departing 
aircraft is taking off ' 

from the other. The 

^. tKreshholds are staggered 
by 500 fee,t 

12-25j. An arriving aircraft is 
approaching the farthest 
runway,. and a departing 
aircraft is taking off 
from the other. The 
^ , threshholds are staggered 
by 500 feet 



B. Distances 

Required 

1. . 3,300 ft 

2. -3,400 ft 

3. 3,500 ft 

4. 3,ouG ft 



12-28. Simultaneous radar-controlled arrival and 
departure operations may be authorized on 
nonintersectlng runways that diverge by 
35 degrees if the distance between the 
centerll&e of the takeoff runway, measured 
ftom the point where' the takeoff is com- 
menced, and the centerllne of the landing 
ninway is at least 

1. 1,000 ft 

2. 2,000 ft 

3. 3,400 tt 

4. 3,500 It 



12-29. 



12-30. 



12-31. 



With what minimum lateral distance must 
'radar-controlled aircraft be separated 
from the boundary of an adjoining radar- 
controlled airspace that is more than 40 
loiles from the radar antenna site? 



1. 
2. 
3. 
4. 



1/2 ml 
1/2 ml 
mi 
ml 



What minimxm separation, if ^any, is 
required between an aircraft climbing 
and/or descending and the boundary of 
nonradar-controlled airspace? 

1. Six-, miles 

2. Five miles ^ 

3. Three miles ' 

4 . None 

Until nonradar separation has been estab- 
lished, a minimum of 3 miles separation 
from the edge of the scope is necessary 
for a radar-separated aircraft that is 
climbing or descending through the alti- 
tude of another aircraft that has been 
tracked to the edge of the scope. 
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12-*32, When a radar-controlled elrcr^aft is within 
40 miles of the antenna site, it may be 
separated from prominent obstructions diST 
played on the radar scope by^ a minimum of 

1. 10 mi 

2. 6 mi 

3. 3 mi 

4. 5 mi 



Learning Objective: Identify 
functions of radar system compo* 
nenta and types and uses of 
various disp].ays« 



12-33* When^the radiated electromagnetic waves 
strike an object, some of the energy^ is 
reflected to the transmitter site where 
it is amplified by the 

1. transmitter 

2, receiver 

Is modulator 



In items 12-37 through 12-39, select from colimn 
B the basic radar receiving system com'^onent tljat 
performs each function listed in column A. 





A. Functions 


B. 


Components 


12-37. 


Converts the RF pulses 


J.. 


Sweep gen- " [ 




into sharp video pulses 




erator 


12-38. 


Converts the video pulses 


2. 


! 

Indicator 




received from the video 




1 




into X±ght indications 


3. 


Receiver ' 

9 


12-39. . 


Receives the echo energy 


4. 


Antenna i 



from the reflector and 
transmits it to the wave- 
guide 



0 Items 12-40 and 12-41 refer to radar dis- 
plays. 

12-40. The type of radar display used in air 
"traf^ ^ - c o nt y ol d epe nds o n the 



waveguide 



In Items 12-34 through 12-36, select from column 
B the function of each basic radar transmit ting 
system component listed in column A. 



A. Components 
12-34 • Synchronizer 
12-35. Transmitter 
12-36* Reflector 



12-41. 



B. Functions 

1. Converts the dc 
pulses received from 
the modulator into 
extremely high fre- 
quency radio energy 

2. Ac^« as an electr'onic 
suitch or valve to 
furnish high ac voJbt- 
age to the trans- 
mitter in brief 
pulses 

r 

3. Concentrates and 
shapes the RF energy 
into the desired team 

4. Fumishc(k a sharps, 
low pulie to trigger 
the modulator and the 
■weep generator 
simultaneously 



12-42. 



, 1. location of the time reference on the 
scope face 

2. spacing of the rangemarkers on the 
scope face 

3. use to be made of the radar data 

4. distance to be^covetfed 

Which type of radar display can you use to 
increase the maximum range of coverage .on 
a scope face for a selected azimuth sec- 
tor? 

1. Moving target indicator (MTI) 

2. Plan position indicator (PPI) 

3. Identification friend or foe (IFF) 

4. Off center plan posit io|i indicator 



Learning Objective: Identify capa- 
bilities, characteristics, and utili- 
zation of auxiliary radar equipment, 
including thd moving target indicator, 
circular polarization, and surveil- 
lance application. 



Which auxiliary component of a radar sys- 
tem eliminates stationairy targeta 
(clutter) from the basic display? 

1. Automatic volume control (AVC) 

2. Moving target indicator (MTI) 

3. Automatic frequency control (AVC) 

4. Plan position indicator (PPI) 
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12-43. The ibillty of KH to dl*pl*y any sptclflc 
aircraft target depends on the radial 
velocity of the aircraft. Radial velocity 
la the apeed an aircraft flies toward or 
away from the radar antenna. 

12-44". Which of the following radar preaentatlona 
may be selected by. an AC who operatea a 
radar system. with both. normal and MH? 

1. A normal dlaplay utilising algnala 
from both ooylng and atatlonary tar- 
gets 

2. A display In which the KTI algnals .are 
ranga-gated at a dealrad range with 
normal algnala beyond 

, 3. • An MTI dlaplay showing only moving 
targets 
4. Any of the above ' 

12-45. During heavy thunderstorms t you should 

select linear polarization to. prevent the 
targets from being obscured oh the radar* 
scope. 



12-50. 



12-51. 



12-52. 



— — Items 12-46 th r ough 12-30 Eerei : to £h£ 

mapping systems. 

12-46. What Information does a controller observe 
from a PPI display by using the rangemarks 
on the scope and the compass rose? 

1. Altitude ^and azimuth 

2. Azimuth and t;ange 

3. Rang^ and geographical location 

4. Altitude ^and geographical location ^ 

12-47. Sftilch of the following statements about 
a map overlay Is INCORRECT? 

1. It Is made of transparent plaatlc 

2. It provides the necessary reference 
marlca and the location of navalda 

3. It la mounted directly on the cathode 
ray tube 

4. ^Obstructlona and runwaya are etched 

Into Its surface ^ 

12-48., What Inherent dlaadvantage of the map ^ 

overlay muat you be careft;^l to avoid when 
obaervlng a target? 

1. Parallax 

2. Clutter 

3. Polarization 

4. Radiation 

12-49. The video map's biggest advantage over the 
map overlay is that the video, map expands 
and contracts as the range on the scope 
is changed. 



Which of the following condltlona affect- 
ing a radar dlaplay of video mapping la | 
Ukaly to be Hated as a diaaclvantaga of 
a video mapping syattm? 
Ic The map la good for only one rang* 
aettlng 

2. The targeta^ may not appear in .proper 
relation to the map 

3. The radar information is not presented 
with map data 

4. The mapping unit la^iubjact to faUure 

A controller can relay accurate informa- 
tion to a pilot concerning the heading of 
hla aircraft by utilizing information 
provided. by the aurvalllance radar. 

The aurvelllance radar operator ahould 
InfQrm the pilot of which of the following 
f actora^ ao that the pf lot can maintain the 
proper glide angle during a surveillance 
final approach? / 

1. Azimuth only^ 

2. Rfog* ooly - - - ^ 
T7 R iagel^i: ^ desi re d a ltlttM f : — _ 



4. Altitude and azimuth 



•^edming Objective: Recognize 
'catises of undesirable radar per* 
formance characterlatlca and 
actions to be taken when they 
occur. 



12-i53. Cancellation of an aircraft's target on 

an KTI display la a result of the aircraft 
flying at a apeed such that the dlatance 
covered between pulses la equal to one- 
half the wavelength of the tranamlttlng 
; frequency. Thla la called 

1. target fade 

2. KTI harmonica 

3. aynchronized velocity 

4. KTI blind apeed 

12-54. The effect of KTI blind apeed la poaalble 
for a period of .aeveral minutea if the 
aircraft changea apeed and direction fre- 
quently. 

12-55. Which of the following determine (a) the 
degree and length of target f adea when t 
aircraft paaa directly over the antenna 
site? 

!• Atmospheric conditions / 

2. Surrounding terrain 

3. Antenna height 

4. Tilt angle of the antenns 



ERLC 



44^ 



12-56. What; action ghould be taken If « previ* 

outly unknown fade area It ^utpected after 
- e radar facility' haa been conmlaaioned? 
1« The equipment capabilities muat be 
•tudled 

2. Another flight check must be requeated 

3. The flight data must be reviewed 

4. The height of the aQtenna must be 
increased 



12-57. 



12-58. 



12-59. 



Anomalous propagation is the binding of a I 
radar beaa aa it passes through the ataos-^ 
phara, and Itl is most likely to occur over 
areas where there is a difference batween 
.air and surface temperatures. 

An AC who observes apparent radar targets 
^traveling at tremendous speeds and fre- 
quently changing directions would probably 
be correct in assuming that thay are the 
results of temperature inversions. 

Large areas of clutter appearing on a 
radar scope as a resid t 'of -passive radar • 
le aning are produced by 



12-62* Whfth of the fol^owl,ng groupings identi- 
fies the components of a secoEdary surveil- 
lance radar system? 

1. An interrogator on the ground, a trans- 
^ ponder in the aircraft, and a display 

on an air traffic control radarscope 
2« An Interrogator in the aircraft, a 
transponder on the ground, and & dis- 
play on an air traffic control radar- 
scope 

3. An interrogator on the ground, a trans- 
ponder on the ground, and a display on 
sn alrcraf r radarscope 
An Interrogator inf the aircraft, a 
^ transponder in the aircraft, /and a 

display on an air traffic control 
radarscdpe 

12-63. The dlffc6:ence between secondary surveil- 
lance radar and primary fad'ar is that in 
secondary surveillance radar the signals . 
displayed 'are transmitted by a transponder^' 
in the aircraft rather tliah being reflected 

— -^-^ - -by the alrc^f t. ' * ' ' ' ~ ..... 



Items l'2-64 through 12-6S JreferTto. tlw^^ - 
, b As.ic . Mdar Heacon sy s tern . ^ 



, standby channel IhtArference 

2. thin metal strips . . J 

3. generated radar energy 

4. dual channel interference 

f- ^-^^ 

12-eO; rr ii"Tiei^rBy radar installation operating 
on a similar frequency interferes with 
proper operation of your radar system, 
you should request that installa^qnjrjo 

1. re tune its standby channel 

2. relay its log of false targets ta^ou** 
^\ realign its modulator 

4. check its friequency calibration 



Learning Objective: Recognize the 
capabilities, limitations, and asso- 
ciated equipment of the Air Traffic 
Radar Beacon System (ATCRBS) and 
its application as an invaluable 
tool. 



12-61. Which of the following types of radar can 
be operated independently but also can be 
tsed with surveillance radar in the con- 
trol of air traffic? ^ 



/I 



1. RACON 

2. Secondary surveillance 

3. Primary ! 

4. Berth 2 and 3 above 



12-64. What is the transmission characteristic 

*^ of* tlie"'ihl:errogat'i6n" signals "of a'^lradar 
beitcoiJ^ystfe? '-♦•'"^ " — ^ * 'v_tT'.^ v'G 
1. The paired pulses are spaced the same 

fqr all modes ,^ 

2. T^e paired pulses are.^sp^cj^d:.^ , 

accoV4'ing"to "the mode in use ' 
. » n ^ 3» The paired pulses Mze ^'spaced at randdm 
4. The paired pulses are spaced tWsame 
as the primary radar pulses >a 

' i 

12-65. What systems^sequence of events and 

antenna arrangement will provide the AC 
with a display of correlated information 
simultaneously from beacon and radar sys- 
tems? 

1. The rad^r pulse mtist be transmitted, 
at a preset time before the beacon 
pulse pair, and each system antenna ^ 
must be mounted on a separate p'l^destal 

2.. The oradar pulse must be transmitted 
at a preset time before the beacon 
p&lse pair, and both systems* antennas 
must be mounted on a commo'n pedestal ' 

3. The beacon pulse pair must be trans- 
mitted at a preset time, and each 
system antenna must be mounted oh a 
separate pedestal 

4. The beacon pulse pair must be trans- 
mitted at a preset time before the 
radar pulse, and both systems* 
antennas must be mounted on a common 
pedestal ' 
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12-66. In which coinponent of the ground equipment 
•Xitem will the beecon video signals be 
processed when the transponder in an air- 
craft responds to a chsllenge by en I/R 

unil? 

1. Video mixer 
2* Decoder 
3* Interrogator 
4. Receiver ' 

12-67. Before the transmitter of s radar trans- 
ponder will transmit a reply, the trans- 
.^onder must 

1. "receive primary pulses and process 

them into echoed pulses 

2. receive, key, and process echoed radar 
pulses 

* 3. receive and process special keyed 
pulses 

4. receive echoed pulses and convert them 
into primary pulses , « 

-02-^68. __Which_of_the JfelliWingJlj^OSlKffi^^ 



12-69. V If the beacon target is at a great dis- 
tance from the ground antenna and the 
decoder switch is set for RAW VIDEO, the 
scope display of the transponder reply 
will appear as 

1. concentric circles for each framing 
and information pulse 

2. a maximum of two slashes 

3. arc segment p for each framing and 
information pulse 

4. a maximum of one slash • 

^ Item 12-70 refers to the factors affecting 
operation of secondary radar. 

12-70. A controller who knows the internal and 
external variances that raf feet operation 
of his equipment will most likely decide 
that which of the following factors is 
the cause of false secondary radar targets 
appearing on his scope? . 
1. The aircraft is at too high an alti- 
tude 



^itatement about the cranspOnder? 

1. The strength of the ♦response is depen- 
dent upon the intensity of the inter- 
rogating signal received . 

2. Different frequencies are used for. 
interrogation and reply 

^ 3. The interrogation signal is different 
from the reply. signal which mi|y be 
coded or uncoded 
a: There is an inherent delay between the 
receipt and reply to an int^rogation 



— ^he-beacon-pul«e- pair-i^ 4>elhg^4>locka<i~ 



by the aircraft wing or fuselage in 
a turn 

The antenna is not in line of sight 
with the target 

There are obstructing surfaces within 
two miles of the beacon antenna site 
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Assignment 13 



lUdar >nd> Allied Equipment and Procedures 
Text: Pages 282 -"Sll " 



) 



Learning Objective: Rec*6gnlze the 
capabilities. l;Lmit«tlons, and 
associated eq&lpment of tbe Air 
Traffic Contitol Radar B^on System 
(ATCRBS) and Its application as an 
Invaluable tool. • , 



13-5. Which switch, enables you to select, IFF 
signals alone for presentation on the 
radarscope? 

1. Challenge switch > 

2. Mode selector switch ^ 

3. Video switch 

4. IFF-RDR-MIX switch 



13-6. 



13*1. What will causae a l^eacon target close to 
the antenna to appear as a concentric 
circle around the main bang on a 
radarscope? 

1. Two aircraft with transponders ar^e 
operating wlt}iin'3."3 nautical miles 
of each other 

^ 2. The beacon target is ou^lde the " 
antenna coverage pattern 

3. The Intei^rogator^s sensitivity is 
maladjusted' 

4. Eacj/of the above 

I3-2. Which of the following hav^ been desig- 
nated ''air traffic control modes"? 
I4 A and 3 

2. B an<^2 

3. C and 3 
t 4. D and 1 

13-3. Wliich of the following statements about 
SIF equipment is correct? 

1. Common usage of the term SUl includes 
both the decoder and transponder 

2. Operation of SIF transponders and 
decoders is similar 

3. SIF equipment was designed for usevln 
RAPCONs 

4. The SIF decoders are 10-channel 
decoders 

13-4. Which code selector switch Is used In con- 
junction with the left-hand Kode 1 code 
selector switch^ to determine the second 
digit of. the desired code when decoding 
Kode 1 responses? 
1. Left-hand Mode 3 
.2. Right-hand Mode 1 

3. Left-hand Mode 2 

4. Right-hand Mode 2 



13-7. 



13-8. 



13-9 i 



Refer to tabl6 13-1 in your textbook. 
-Whe n a UFA 24 r ec eive s a c orr ect -r eply — ~— 
to a challenge made in Mode 3 and the 
operator selects the CODE po^^L^on of the 
VID switch and the MIX position of the 
IFF-RDR-MIX switch, what type of display > 
will be observed on the radarscope? / 

1. *^One slash for ^ach pulse in ^he code 

train ' . . ^ 

2. One slash for each pulse in the code 
train plus the primary radar target 

3. One slash for each pulse in 3, suc- 
cessive code trains 

4. One slash for each pulse. in 3 succes- 
sive 'code trains plus the primary 
radar target 



Learning Objective: Identify types, 
uses, components, and operating 
charadleristlQS of ATC radar systems 
and equipment. 



Ground controlled approach (GC^) is 
accomplished by coordinating the use of 
air surveillance radar on the ground and 
precision approach radar in th^^^rcraft. 




Surveillance , radar in a GCAfunit 1^ dis- 
played on what type of radarscope? 

1. ' A . 

2. B 

3. AZ-EL 

4. PPI 

f 

The AN/CPN-^ is a self-contained, mobile 
radar unit used to^ control the approach 
of aircraft during reduced ceiling and 
visibility. 
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13-10; ' The AN/FPN-ae^r^idar system 1© cmptble of 
displaying information that relates to 

1. height finding, surveillance, pre- 
> . cision approach, arid VDL only 

2. airport and taxi control only ^ 

/ 3. ' surveillance and precision approach 
only 

4. airport taxi control, height finding, 
surveillance, and precision approach 

13-11. Whl^h of the following is, a disadvantage 
of FPN-36 radar system? 

1. Ir"^s not have I^/SIF capability 

2. Only- one aircraft can "be worked at 
a tii^e ' . , 

3. Search and precision cannot be 
monitored simultaneously 

4. Each of the above 

13-12. With precision mode selected on the 

FPN-36> the surveillance antenna scans < 
a^sector In vh4t manner? ^ 



"centerrttie^ 
^ 2. 360 degrees around the unit 

3. Out to 50 mi 

4. To a height of 70,000 ft 

13-13. What is the scan of the azimuth Antenna 

of the AN/FPfl-36 radar in the search 
mode? 

1. 360 degrees out »to 50 ml J 

2. 270 degrees out to 40 ml 

3. 360 degrees out to 40 ml 

4. 180 degrees out to 50 ml 

13-14. Which of the following statements about 
the AN/FPN-47 Wdar may be correct when 
the 200-mlle range is selected? 

1. Radar. video only may be displayed for^ 
the first 60 miles of ^e sweep, and 
SIF /beacon video may be displayed 
from 60 to 200 miies 

2. SIF/btfcon video only may be dis- » 
played^ for ^the first 60 miles of the 
sweep,' and radar video may be dis- 
played from 60 to 200 miles 

3. Radar and SIF/beacon video may be 
displayed slmulttftieously for the 
first 60 miles of the sweep, and 
radar video only may be displayed 
from 60 to 2dft miles 

4. ;[ladar and SIF/beacon video may be ^ 
lllsplayed simultaneously for the ^ 
fetrst 60 mi3/es of the sweep, and 
SIF/beacon video only may be dis- - 
played from 60 to 200 miles 



13-15. The A2-BL scope of the AN/FPN-52 radar 
provides what information for use by an 
operator when controlling an aircraft on 
an instrument approach? 

1, Centerline of the runway 

2. Glidepath 

<• Distarfce from touchdown X 

4. All of the above / ' 

13-16. The two primary objectives of the AIMS 
program are to improve a^r traffic con- 
trol, through ATCRBS and to provide a 
military IdentificatiM system that is 

1. accurate , ^ « 

2. secure 

3. versaMle . * 

4. Improved ' •* ^ 

13^>/. The interrogator equipment of the DAIR 
system can use existing PPI consoles. 

In addition to the assigned beacon code 
that the aircr aft is sqixawking, the 
2~datftj&3;Oclt^^^l^pla y ed % t xy t 



13-18. 



to the aircraft's actual position ton- 
, sists of the aircraft's 
1. route 

destination 

3. groundspeed 

4. altitude 

13-19. The remote control itidicator C-8625/T 

should be located at or near the 
* 1. master control unit 

•2, , source of power 

3. PPI console 

4. control tower 

13-20. When a controller sets "the desired upper 
and lower limits on the control indicator 
replies from only those aircraft within 
these limits are displayed on the 
^ AN/TPX-42, wlfch^the exception of aircraft 
which are having^communications failure 
or which are 

1. making a change of flight plan 

2. experiencing an emergency 

3. making a change in altitude 

4. encountering IFR weather 

13-21.^ The C-8625/T operator's q^rol indi7 
cator is equipped with which of the 
following attention-getting devices? 
~ 1. A l)ell only ' f ^ 

2. A buzzer only 

3. A red light only ^ - 
' )4. A bell and buzzer 



Learning Objective: Recognize the 
purposes and location of ATC facili- 
ties and the qualifications, duties, 
and responsibilities o^ assigned 
personnel . 



21. 



23. 



24. 



To neet the needs for contlnubuj IFR* 
flight service, ATC -f sclllties were 
estsbXlshed 4t aujor air stations. 

The IFR control room of s nsval ATC 
fscll^.ty shouJLd-^ie located in 
1. ' the control to' 
s trailer near 
the operations 



2. 
3. 
4. 



le CCA trailer 
biildlng 

a trailer near the touchdown end on 
the Instrument runway 



The mission of a Navy AT,C facility Is to 
provide safe, orderly, and expeditious 
movement of alr'trafflc In which of the 
following areas? ' 
1. * Into ,and from the national airspace 
system 

'2. Within the faclllty*s are* of control 
3.. To and from, operating areas 
4. All of the above 



13-29. 



Which of 'the following statements 
reflects the policy that Is strongly 
recommended- In OPNAV Inatructloff 3721 
(Series) In reference to competent 
controllers? 

ij They must possess a general knowledge 
of>the precislpn approach controller 
position only 

Tl^ey must possess a general knowledge 
of the duties of all operating 
positions 

3. They must possess a general knowledge 
of their operating positions only 

4. They must possess s detailed knowl- 
edge of all operating positions 

Wh^t action Is directed by OPNAV Instruc- 
tion 3721.1 (Series) when i controller 
becomes properly qusllfled tq control 
Instrument traffic? 

1. The connandlng^orff^er must make a 
suitable entry In the, controller's 
service record 

2. The control]ler must make the required 
entries In his service record 



13-28. .All but vhich of' the following are con- 
sidered general duties of an approach 
controller? 

1. Determining the tlmp to be U8.ed^ 
between successive approsch^s by con- 
sidering all aspects ^jy^iv traffic 
control sltuatlons^t the time 

2. Controlling an^.^<loordlnatlng the move- 
ment of all^lnstrument traffic within 
the ATC facility's area of 
rjBsponalblllty 

f 3. Collecting, calculating, and posting 

flight data 
4. Isf^lng' air traffic clearances and 
>i:nform*tlon to. aircraft under Jurls^ 
diction of spprosch control 

What information must the flnsl controller 
provide a pilot to assist him In maintain- 
ing the correct approach path to the 
designated Instrument runway? 

1 . Azimuth ^ 

2. Range 

3. Elevation data 

4. All of the aBove 

13-30. The duties of the departure control posi- 
tion In an ATC facility may be combined 
with those of another position. 



Learning Objective: Identify qualifi- 
cations and responsibilities of air 
traffic controllers, and recognize 
procedures snd regulations that must 
be followed In directing aircraft 
Including terminal radar services snd 
pilot procedures. 



3. 



The commanding officer must enclose 
a letjier of commendation In the 
controller's service record 
The controller must make sure his 
service record Aas the required 
entries 



\ 
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A watch supervlsdt^ must be quallf ledi and 
FAA certified In all positions of tfte 
facility and must be specifically desig- 
nated by the commanding officer. 



13-31. When an AC c^ompletes a training course 
at a Clasa C school, he Is assigned s 
Naval Enlisted Classification Code Indi- 
cating A specialty within the JUr 
Controlman rating. 

13-32. ' When a radar controller assumes responsi- 
bility for a control position, he.ahould 
check the radar alignment so that he can 
' be personally satisfied that the radar 
presentation snd equipment performance 
are adequate for the service to be 
provided • 

13-33. You may establish secondary radar Identi- 
fication of an aircraft by directing Jthe 
pilot js^ sctlvste the IDBNT feature of - 
his transponder snd then observing .the 

1. Identification display f\ 

2. target dlsplsy changes 

3. appearance of the radar beacon 

4. disappearance of the radar beacon 



76 



13- 3A, A pilot aust be Informeds^f which of the 
^ following? 
. 1. Radar 'identification of his aircraft 
is initially established 

2. Radar contact with his aircraft is 
lost 

3» Radar identification is reestablished 
after radar contact was lost or radar 
' service was terminated 
4. All of the above 

13-^35. The pilot of an aircraft must be advised 
of his position if radar identification 
is established by means of 
1. position correlation only 
2* identifying turas only, ^ 

3. radar beacon procedures *only y 

4. identifying turns or radar beacon 
procedures 

13-36. When an aircraft has been radar* 

identified and is being vectored to the 
final approach course > the controller 
musty as soon as practical, inform the 
pilot of the procedure' to follow if radio 
communications, are IcOst for a specified 
period of time HOT to exceed 1 minute. 

13-37- Under vhlch of the following conditions 
may IFR and Special VFR aircraft be 
. vectored? 

1, ,When requested by the^ pilot 

2, Vh^n it; is operationally advanta- - 
geous to the pilot or controller ' 

3. Vhen required for noise reduction 
consideration 

• 4. All of the aboVe 

13-38. Before providing a radar vector, the 

controller must ensure the aircraft can- 
he returned to its original route within 
radar coverage. ^ 

13-39. Which vector method is being used when 

-the controller informs the pilot to TURN 
THIRTY DEGREES LEFT/RIGHT? 
^ 1. 'Ttle- direction of turn and the mag- 
netic heading to be flown after th€ 
completion of the turn 
2, The number of degrees to turn and 

the direction of turn, in group form 
3* The magnetic heading to be flown 

4 . The type of vector and manner in 
which turns are to be made • 

13-40, A pilot should be informed of the existr* 
ence of which of the following conditions? 

1. Radar contact with him is lost or 
established 

2. Radar service i(| terminated 

3., His aircraft i* 'about to deviate from 

its protected airspace 
4. . Each of the above f> 



13-41. After radar contact is established, a 
' pilot discontinues reporting over coo- 
' pulsory reporting points. He will 
resume normal reporting when 

1. radar service is terminated only 

2. radar contact is doubtful only 
" 3. radar contact is lost only 

4.' radar service is terminated or 
contact Is lost 

13-42. A controller may .effect a radar handof f 
to another controller by 

1. Informing the receiving controller 
^ that tadaf contact has been 

established . 

2. requesting the receiving controller 
to change to his frequency* 

3. asking the receiving controller ta 
^ , acknowledge the fix for the target 

4*. physically pointing out the target 
to the receiving controJ.ler 

13-43. Conmuaications and responsibility for 
control of an aircraft to be handed t>f f 
using radar can only be transferred to 
a receiving controller after t^e air- 
craft enters his aree^ of responsibility. 

13-44. What radar beacon code is assigned to an 
IFR en route, aircraft between FL 240 and 
- FL 330 inclusive? 
1. 0700 

'2. 1100 ' . 

3. 2000 ^ . ' , 

4. 2100 • 

13-45.*' What does th'e disappearance, from the 

radarscope, of an^em^rgency squawk indi- 
* cate to other ATC facilities who are 
ob^rving the same emergency squawk? 

1. The aircraft is under ATC control 

2. The emergency is over 

3. The aircraft has landed 

4. ATC hail refused control. 

13-46. If an aircraft's transponder is no longer 
required, what transmission should t]ie 
terminal controller make to the pilot 
-approximately 15 miles from the terminal 
destination? 

1. SQUAWK LOtf >^ 

2. SQUAWK STANDBY 

3. SQUAWK NORMAL . 

4. SQUAWK HIGH 



13-4T. If a radar beacon reply ia required 

immediately after takeoff, what should ^ 
be assigned to th^ilat of a departing 
aircraft before he takes off? 

1. The initial heading to be flown 

2. The channelized altitude 

3. The aircraft vector 

4. The appropriate mode/code 
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13-48. When providing radar vectors to a depart- 
ing aircraft » it must be vectored to 
maintain at least a 3-mlle lateral 
separation from prominent obstructions 
, shown on the radarscope when the takeoff 
path is 3 miles or more from the 
obstruction. 

13-49. If only radar separation Is in effect, 
which of the following must be accom-- 
pllshed by the receiving controller for 
arriving IFR aircraft to be banded off? 

1. Communicate with the pilot of the 
fdrst aircraft before the aircraft 
reaches- the clearance limit fix 

2. Not delay the first -aircraft at a fix 
to or over which the second aircraft 
is cleared 

3. Establish ct>mmunicatlons with the 
pilot of the first aircraft before 
establishing communications with the 
pilot of the second aircraft 

• 4. All of the above 

13-50. If an aircraft is to be provided a radar 
approach a;id the radar approach is to be* 
made on a different frequency, at what 
point in the approach will he be advised 
of the frequency? 

1. Passing the final approach fix 

2. When the aircraft is in sight of the 
^ . controller 

3. Prior to passing the final approach 
• fix 

^ 4. Crossing the field boundary 

13-51. Arriving aircraft pay be vectored to the 
VFR traffic patternLand cleared for a 
visual approach i,f the reported ceiling 
, .J is at least 500 feet above the minimum 

vectoring altitude and the visibility is 
a( least 3 miles. 

13-52. For complete information on speed adjust- 
ment, you should refer to the appropriate 
section of TATC Handbook /110.8 (Series)* 

13^53. Which of the following factors may pre- 
vent a controller from providing a pilot 
with additional service such as observed 
traffic information through the use of ' 
radar? 

1. Comaunications conges tj.on 
^ 2. Limitation of the radar 

3. Controller workload 

4. Each of the above 

13-54. Other than ..when the aircraft is operating 
in positive controlled airspace, when 
should traffic information NOT be iasued 
to an IFR flight? 

1. the aircraft is squawking, 1500 ' 

2. The aircraft is over 30 miles away 

3. The omission is requested by the 'pilot 

4. The aircraft has passed the final 
approach fix 



In items 13-55 through 13-57, select from column 
B the type of facility to which each terminal 
radar service variance in column A applies. 



A. Variances 
13-55. Stage I 
13-56. Stage II 
13-57. Stage III 



B. Facilities 

1* A designated Termi- 
nal Service Area 
(TRSA)' wifere a pro- 
gram has been estab- 
lished for this 
specific purpose 

•2. An approach control 
facility utilizing 
radar 

3. A facility where a 
formal approved pro- 
gram has been estab- 
lished for this 
specific purpose 



13-58. If a radar controller in a facility, 

other than a center, observes an emer- 
gency flight pattern, what action must 
he take? 

1. He must notif^y the appropriate 
center immediately 

2. He must request immediate instruc- 
tions from the operations officer 

3. He must coordinate action pertinent 
to the emergency 

4. He must notify the branch supervisor 
immediately so that he can coordinate" 
actions pertinent to the emergency 

13-59. A turbojet aircraft flies a triangular 

patterh to the left, following the head- 
ing, for each side of the pattern for 1 
minute. The pilot completes the pattern 
twice, returns to his original course, 
and repeats the pattern 20 minutes later. 
What information is he attempting to 
relay to the radar controller? 

1. The aircraft transmitter and receiver 
are both inoperative 

2. The aircraft transmitter is Inopera- 
^ ' tlve, but the receiver Is operative 

3. The aircraft receiver is inoperative, 
but the transmitter is operative 

4. Either 2 or 3 above 



Learning Objective: Recognize the 
responsibilities afld general operat- 
ing procedures of the Carrier Air 
Traffic Control Center (CATCC) during 
carrier operations and be able to 
differentiate between CATCC»,and LPH 
procedures. 
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13-60. PxcptrAtlon and distribution of the daily 
air plan in the evening before the next 
day* 8 Bcheduled operations is the 
responsibility of the . 

1. precision «)proach controller 

2. surveillance controller 

3. air operations officer 

4. operations officer 

13-61. , A desirable-Tiiethod of indoctrinating 

personnel in all phases of the center's 
tasks is to 

1. , ensure that they are not rotated . 
' between the^o major branches 

2. ensure that they are- rotated within 
and between the two inajor branches 

3. t^ain each person to become special- 
ized in one position 

4. limit each person's specialization to 
not more than two positions 



13-62. 



13-63. 



13-64. 



13-65. 



13-66. 



What is the mission of air operations? 
1. To coordinate the carrier's search 
and rescue operations 
To furnish pertinent flight informa- 
tion to pilots 

Scheduling and coordinating the 
carrier's flight operations 
Both 2 and i above 



2. 



3. 



Information concerning the fuel state of 

.an aircraft is relayed- to and recorded 

by the 

1. radio operator 

2. teletype operator 

3. status board keeper 

4. land/launch ^recordkeeper 

Who maintains the accuracy of the navi- 
gational information posted on the 
status board?. 

1. DRT operator 

2. Teletype operator 

3 . ^ound-powcred telephone talker 

4. Land/launch recordkeeper 

An ideal manning level required to pro- 
vide CCA radar control of airborne air- 
craft consists of two>^ officers, one 
supervisor, six controllers, three status 
board keepers, and two talkers. 

The CCA dei*arture controller performs 
which of the following functions? 

1. He requests navaid checks as 
necessary 

2. ' He maintains advisory control of 

departing point-to-point flights 
until pilots shift to en route 
frequencies 

3. He properly transfers control of 
departing flights to CIC, and ensures 
that CIC acknowledges assumption of' 
control 

'4. All of the above 



13-67. Which CCA controller provides ^inbound 

flights with information concerning the 
type of approach and final bearing before 
commencing an approach? 

1. The approach controller 

2. The final controller 

3. The marshal controller 

4. The bolter waveoff controller 

13-68. How many approach controllers are nor- 
mally used during a CCA recovery? 

1. One 

2. ' Two 

3. Three 

4. Four 

13-69. At what dista^e from the ramp will a 
CCA final controller normally assume 
positive control of an aircraft if radar 
contact has been established? 
*1, 4 to 6 ml 

2. ' 7 to 9 ml 
' 3. 10 to 12 ml 

4. 13 to 15 ml , 

13-70. When is positive control of an inbound ^ 
aircraft assumed by the final controller? 
1/ Whed radio contact is established 
, 2. When radar contact is established 
3- When visual /contact is established 
4* Both 2 and 3 above 

13-71. Tq ensure that aircraft approacMng from 
the bolter/waveoff pattern are positioned 
properly with respect to other arriving 
^ aircraft, the bolter/waveoff controller . 
must closely coordinate with the 
1. marshal controller 
2; CCA officer 

3. final controller 

4. approach controller 



In items 13-72 through 13-74, select from column 
B the CATCC term identified by each definition 
listed in column A. 



* A. Definitions 

- 13-72. An oxf^er to an aircraft 
* to proceed immediately 
to a divert field 

13-73. Aircraft aucikaf?:ic.' . 
flight contrcu System 
engaged and linked to 
data link command 

13-74. Carrier Controlled 
ApproaclT 



B. CATCC Terms 

1. Coupled 

2 . Inbound 
bearing 

3. Bingo 

4. CCA 
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Assignment 14 

V 

Radar and Allied Equipment md Procedures 
Text: Pages 311 -*^328 
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Learning Objective: Recognize the 
responsibilities and general oper- 
ating procedures of the Carrier. Air 
Traffic Control Center (CATCC) dur- 
ing carrier operations and be able 
to differentiate between CATCC and 
IFH procedures. 



In items 14-1 through 14-3 » select from coltan B 
the definition of each CATCC term in column A. 



14-6. 



A. CATCC Terms B> Definitions 



14-7. 



14-1. 



14-2. 



a4-3. 



Charlie 



Clara 



Kilo 



1. 



2. 



3. 



A report from a pilot 
indicating that the 
flight is ready to 
proceed on its mis- 
sion 

A signal for air- 
craft to land 

A collective radio 
call prefixed by the 
ship's code 



14-8. 



A report from a 
pilot that he does 
not have the meat- 
ball in sight 



14-9. 



14-4. 



14-5. 



A control zone around a carrier (LFH) 
extends from the surface up to and includ' 
ing 

1. 1»000 ft 

2. 2,000 ft 

3. 3^000 ft 

4. 4,000 ft ^ 

.'^ 

DuHng VFR weather conditions* helicopters 
shall clear the. control- zone atr an alti- r 
tu<le of ' ' ^ 

1. ; 100 ft or less 

2. \ 200 ft or less 

3. 1 more than 200 f t ' ^ > 
4* I more than 500 ft " ^ 



14-10. 



Learning Objective: Recognize the 
uses and limitations of CCA equip- 
ment. • 

-^—^ ' ' ^— 

SPS-30 has IFF capability, low minimum usa- 
ble range, end a maximum range of how many 
miles? 

1. 50 mi 

2. 90 mi 

3. 240 mi 
4., 300 mi 

What system of the SPN-35 radar compensates 
for pitching and rolling of the ship? 
^ 1. Compensation 

2. Indicator 

3. Stabilization 

4. Azimuth 

t 

All but which of the following are basic 

consonants of the Automatic Carrier Landing 

System (ACLS)? 

1. Computer 

2* Surveillance radar 

3. Precision tracking radar 

4. Independent beam scanning transmitter 

AN/SPN-42 radar can be used to land an air- 
craft by means of which of the following 
modes of operation? 

1. Manual approach as In a conventional 
ILS approach 

2. Fully automatic approach 

3. Conventional CCA approach - 
4r Each of the above 

The AN/SPN-41 system was developed so that 
a pilot can monitor his progress during a 
t fully automatic (ACLS) approach. 
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Refer to figure, 13-32 in your textbook. 
Which of the following instrument ,p«nel 
preeentetions on en ,«ircra£r equipped, with 
en AM/SPN-41 receiving eyetem Indicetee 
the eircraft ie on the glide elope end 
•hould fly left? 

i. Q 



14-12. 



14-13 • 



14-14. 



14-15. 



'2. 



® 



4. e 



If aircraft are equipped to receive eig- 
nels from either the SPW-41 or SPN-42 eye- 
teof for an ACLS approadl to a carrier, 
the need for a CCA controller ia elimina- 
ted. 



Learning Objective: Be cognizi^^t 
of the data the pilot derives from 
the Fresnel lens optical landing 
system and the Pilot landing aid 
television system. 



14-16. The video tape produced by the PLAT system 
records which of the following? 

1. The approach and touchdown of each 
aircraft with the recovery sequence 
and date/ time group superimposed on 
the tape if the LSO signals for it 

2. The approach, touchdown, and recovery 
of each aircraft as well e« its land- 
ing speed, the wind velocity, and the 
date/time group 

3. Only the approacKimiyL landing ^f each 
aircraft 

4. Only the approach, landing, and recov- 
ery of those aircraft the LSO desig- 
nates at^ the beginning of the air- 
craft's final approach 



Learning Objective: Recognize 
safety precautions applicable to 
handling electrical and electronic 
equipments, and procedures to fol- 
low in case of electrical fire or 
shock. 



14-17. 



14-18. 



14-19. 



The purpose of the Fresnel lens optical 
landing system is to provide the pilot ' 
with an electronic indication of his rela- 
tive position with respect to the glide 
slope. 

If a pilot is correctly approaching a 
carrier for landing, he should see on the 
fresnel lens a yellow bar of light 
(meatball) in what position? 

1. In line with the green datum lights 

2. Slightly above the green datum lights 

3. Slightly below the green datum lights 

4. Each of the above 

* 

If a pilot is making an approach to a 
carrier equipped with a Fresnel lens land- 
ing system and the meatball appears red 
rather than yellow, he knows that he is^ 

1. - at least one degree below the glide 14-20. 

slope 

2. below the glide slope ^ 

3. at least one-half degree above the 
glide slope 

4. either above or below the glide slope, 
depending on where he sees the red 
meatball on the lens box 



What will compare equally in importance 
with the development of the technical 
knowledge and skills of the rating to the 

AC? 

1. A good speaking voice 

2. The formation of safe and intelligent 
work habits 

3. Clear pronunciation 

4. All of the Above 

Inasmuch as a bumed-out fuse is often 
the result of a faulty circuit, mainte- 
nance personnel should carefully check 
the circuit before replacing the fuse. 

The handles of metal tools Used for work- 
ing on high-voltage, eqiiipment should be 
covered with 

1. friction tape only 

2. cambric sleeving only 

3. rubber insulating tape only 

4. friction tape, cambric sleeving, or 
rubber insulating tape 

Which of the following precautions should 
be observed by a maintenance worker 
repairing electronic equipment? 

1. He should short-circuit the terminals 
of a capacitor with shorting prods to 
ensure that the capacitor is com- 
pletely discharged 

2. He should work on equipment only when 
his hands and clothing are dry 

3. He should wear shoes j^h nonconduct- 
ing soles and a cap with a nonflam- 
mable' visor 

4. All of the above ^ 
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14-21* If you'are performing maintenance on an 
energized circuit, where should your 
helper he stationed? 
1* Hear the main switch or circuit 
breaker 

2* On the "other Bide of the equipment 

3. Near the control panel of the equip- 
ment 

4. By the nearest doorway or hatch 

14-22. What is the first step you should take in 
fighting a^ electrical fire?^ 

1. Deenergize th^ circuit 

J 2.. Call the Fire Department ^ 

3. Control or extinguish the fire 

4* Bleport the fire to the proper author- 
ity 

14-23. Which of the following types of ^ fire 

extinguishers should be used for fighting 
fire in electrical equipment? 
Ir CO2 

2. Foam 

- 3. Carbon tetrachloride 

4. Trichloro ethylene 

14-24. What shquld you do if a person has stopped 
breathing as a result of electrical shock? 

1. Apply artificial respiration 

2. Wrap him in a blanket and get him to 
a doctor 

3. Determine if his heart has stopped 
beating and, if not, apply artificial , 
respiration yt 

4. Ascertain the amount of current that 
has passed through his body in order 
to proceed with the proper treatment 



Learning Objective: Recognize con- 
tents, uses, and procedures for issu- 
.ing commonly used FAA publications. 



' i Items 14-25 through 14-30 pertain to the 
Airman/ s Information Manual. 

14-25. Thi4|pantjal is used a^ a pilot's opera- 
tional manual within the United States 
as a ready reference for ACs assisting 
pilots and as part of an AC's practical 
test ?pr a Facility Rating. 

14-26. A glossary^of aeronautical terms will be 
found in.which part of the manual? 
X. Part 1, Basfc Flight Manual and ATC 
Procedures 

2. Part 2, Airport Directory 

3. Part 3, Operational Data 

4. Part 3A, NOTAMs 



14-27. . Which of the following is contained in 
Fart 2 of the manual? 

1. Parachute Jump areas 

2. Air Defense Identification Zones 
(ADIZs) 

3. Health and medical facts of interest 
to pilots 

4. A list of airports and heliports 
available for transient civil use in 
the conterminous U.S., Puerto Rico, 
and the Virgin Islands 

14-28. What part of the manual includes a master 
index? 

1. Part 1 

2. Part 2 

3. Part 3 

4. Part 3A 

14-29. What part of the manual lists the major 
airports with communications? ^ 
X. Basic Fligljt Manual 

2. Airport Directory'" 

3. Operational D^ta 

4. ATC Procedures 

14-30. The part of the manual that contains 
KOTAMs considered essential to flight 
. safety is issued every 

1. 14 days ^ 

2. 28 days 

3. 90 days 

4. 180 days 

14-31. A requirement for all thjree-letter loca- 
tion identifiers is that they begin with 
the initial letter of the facility that 
is being identified. 

14-32. The primary purpose of the publication. 
Contractions Handbook 7340.1 (Series) » 
is to provide an approved listing cf 
shortened words and phrases that may be 
used instead of the original words and 
phrases. 
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In Itetas 14-33 through lA-35, Mltct from colutm B 
the. handbook that prescribes each of the proca- 
durea Hated In colinm A. 



A. Procedures 

14-33. Procedures and phrase- 
oology forrtise by per- 
sonnel who\provlde 
flight asslBtance and, 
coomunlcatlons ser- 
vices 

14-34. Procedures and phrase- 
ology for use by per- 
sonnel providing ter- 
minal air crafflc 
control services 

14-35. Services A and E 
tele typewriting 
^ procedures 



B. Handbooks 

1. Terminal Air 
Traffic Con- 
trol Handbook 
7110.8 
(Series) 

2. En Route Air 
Traffic Cwi- 

t trol Handbook 
7110.9 
(Series) 

3; Plight Ser- 
vices Handbook 
7110.10 
(Series) , 

4. FUght Ser- 
vices Handbook 
7110.10 
(Series) , 
Part II 



Learning Objective: Identify the*" 
general scope of the flight infor- 
mation program, and,. types, contents 1 
and issuance procedures of the vari^ 
ous publications. 



14-40. The flight information publlcatiork (FLIP) 
program is concerned with which of^the 
following phases of flight? 

1. . Operations at KASs 

2. Planning and terminal only 

3. Planning, en route, and termitlal 

4. En route and weather information only 

14-41. FLIP Pltomlng is functionally arranged 

into two parts; General Planning (GP) and 
Area Planning (AP) . 



In items 14-42 through 14-45, select from column 
B the FLIP Planning section in which th$ item of 
information listed in column A is contained. 



14-36. What OPNAV Instruction directs the use of 
the FAA publication. Terminal Air Traffic 
Control Handbook, at naval ATC facilities 
ashore? 

1. 3172.1 (Series) 

2. 3721.1 (Series) 

3. 3271.1 (Series) 

4. 3321.1 (Series) 

14-37. Flight plan haridllng of military flight 
plans via FAA communications systems is 
described in the Terminal Air Traffic 
Control Handbook 7110.8 (Series). 

14-38. / to inform the general public of rwldely 

* published nonregulatory Information which 
concerns federal aval t ion 1 the FAA issues 

1. notices ^ 

2. instructions 

3. . circular letters 

4. advisory circulars 

I 14-39. Weather elements and how they are observed 
— are described in Federal Meteorbloglcal 

Handbook #1 Surface Observations* 



14-42. 



14-43. 



14-45. 



A. Items of 
Information 



B. 



FLIP Planning 
Sections 



World-wide conversion 1. AP/IA, 2A, and 
tables 3A > 

AP/lr 2, and 3 




Planning and proce- 2. 
dure data for a spe- , 
clflc geographical 3. 
a of the world 



Generfl Plan- 
ning 



Restricted, Prohlb- 4. AP/IB 
Ited, and Danger 
areas ^ 

Military Training 
Routes 



14-46. The charts which depict the Federal air- 
way system and the related information 
for IFR operation at altitudes below 
18,000 feet MSL^are covered by what sheets 
of the FLIP En Route Low Altitude— U.S. 
Charts? 

1. L-1 through L-13 

2. L-1 through L726 
3» L-13 through L-26 
4* L-20 through L-26 
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14-47. Which of the following li contained in the 
FLIP En Route IFR Sirc^iement— U.S.? 
1. The low-eltitiideixuitruipent epproech 
procedi;r€i 

cross-reference to IFR eerodromes 
The sketches t>f IFR serodrones in 
alphsbetical order 
4. An alphsbetical listing of all IFR 
Aerodromes 

l4->48. FLIP Terainsl publications contain infor- 
mation relating primarily to 

1. runway surface conditions and lighting 

2. radio communications facilities 

3. instrument approaches 

4. aerodrome' layout 

14-49. Military Aviation Notices (MANs). are 
issued to update the 

1. Standard Instrument Departure proce* 
dures 

2. U^S. Low Altitude Terminal FLIPs 

3. U.S. High Altitude Terminal FLIPs 
""4. Foreign Clearance Guide 

14-50. What information does the Foreign Clear- 
ance Guide contain? 

1. The transportation of material aboard 
aircraf t 

2k The aircraft movements tO|.from» and 

between foreigri areas 
3. The USAF worldwide foreign clearance 
requirements and information on per- 
sonal travel 
All of the above 



14-54. 



The issuance of a new DOD Aeronautical 
Chart Bulletin automatically makes all 
prior issues obsolete* 



Learning Objective: Recognita con- 
tents of various Navy publications. 



In items 14-55 through 14-57 » select from column 
B the Navy publication in which each type of 
information listed in column A is contained. 



A. Types of 

Ifoformat^on 

14-^5. Administrative and 
'/operational proce- 
dures applicable to 
the operation of 
naval ATC facilities 
on a world-H^de ^ 
basis 



4 



14-51. How often are Foreign Clearance Guide 
Change Notices (FCCN) issued? 

1. Weekly 

2. Monthly 

3. Quarterly 

4. Semiannually 

■i 

14-52. The procedures to follow to requisition 

aeronautical charts and flight information 
pufl lea t lone are contained in the 
1. Memorandum for Aviators 
' 2. DO]^ Catalog of Aeronautical Charts ^ 
and Flight Information Publications 

3. DOD Aeronautical Chart Bulletin 

4. DOD Aeronautical Chart Bulletin Digest 



14-56. General flight and 
operating instruc- 
tions and proce- 
dures applicable 
to the operation 
of naval aircraft 
and related activ- 
ities 

14-57. Standardized proce- 
dures for the con- 
trol and handling 
of aircraft aboard 
amphibious assault 
ships 



Publications 



LPH Naval Air 
Training and 
Operating Pro- 
cedures Stand- 
ardisation Man- 
ual 

CVA/CVS Naval 
Air Training 
and Operating 
Procedures 
Standardisation 
(NATOPS). Manual 

General Flight 
and Operating 
Instructions 
KanuaX, OPNAV 
3710.7 (Series) 

Air Traffic Con- 
trol Facilities 
Manual, OPNAV ' 
3721.1 (Series) 



14-58. 



ACS are directly concerned with the chap- 
ters, of General Flight and Operating 
Instructions Manual, OPNAV 3710.7 
(Series), that deal with 



and 



14-53. 



t 



What publication is used to keep charts, 
other than those contained in the FLIP 
series, current? 

1. DOD Aeronautical Chart Bulletin 
"2. DOD Aeronautical Updating Manual 
(dHUM) 

3. DOD Aeronautical Chart Bulletin 
Digest \ 

4. DOD Catalog of Aeronautical Charts 
and Flight Information Publications 



2. 
3. 
4. 



flight authorization, planning, 
approval only 
air traffic control only 
flight rules only 
flight authorisation, planning, 
approval, air traffic control, and 
flight rules 



14-59. 



Air operations manuals are prepared 
locally under the supervision of the 
operations officer. ^ 
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14-60* The vlthdrswlng of a naval LORAN facility 
from serrlce for tewporary rapalr vould ba 
a proper subject for a/an 
r, speedletter 
2. OPNAV Notice 
3« Memorandum for Aviators 
4* Hatlce to Aviators 



14-61* The operations^ chapter of electronic 
equipment systems manuals contains 
detailed descriptions of the procedures 
for 

1* starting the equipment only 
2* operating the equipment only 
3* stopping the equipment only 
A* starting* stopping, and operating the 
equipment 
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Assignment 15 

publications. Records, and Security Measures 



Text: Pages 329 - 336 



Learning Objective: Identify contents 
' of and procedures for maintaining 
various records and reports. 



15-1 • 



15-2. 



15-3. 



15-4* 



15-5* Security of clesilfled suiter 1«1 li as 
Important In peacetime ad In^^artlme 
because 

1. wars are planne^>fl peacetime only 
potential enM^w are ^ways- active 

r\r> 1 V ^ 



The Information entered In the control 
tower log Is limited by regulations to 
entries relating to tower equipment, 
airport lighting facilities, runways, 
and communications. 

The procedure for tower log entries 
concerning weather conditions, emer- 
gencies, and crashes can and does vary 
from one control tower to another. 

How long are flight strips noriaally kept? 

1. One year ^ 

2. Until the persons who entered the 
data on them are transferred 

3. Three months 

*4. As long as considered necessary 

As an AC3 assigned to the air traffic 
control division of a naval air station, 
you could be responsible for maintaining 
flight data and status boards that dis- 
play information relative to vhich of 
the following? 
1* Inbound flights only 

2. The status of the station's navlfl 
tional aids only 

3. The status of aircraft and crew 
assigned to search and rescue 
(SAR) duty only 

4. All of the above 



Learning Objective: Recognize the 
necessity for classified material 
security, techniques used, in effect- 
ing a security program, security 
classification categories, and 
procedures associated with stowage, 
use, transmission, accounting, 
disposition, and destruction of 
classified material. 



2. 



only 

3. defensive measures are developed in 
peacetime only 

4. wars are planned and .defensive measures 
- are developed during peacetime, and 

potential enemies are continually 
active 

15-6. What is the best '*ay>= for-=an t>r^artlxa:tlon - • 
to maintain an adequate classified 
materials security program? 

1. Frequent reading of OPNAVINST 5510.1 
(Series) 

2. Frequent classes for all hands in 
security methods* 

3. Continuous day-to-day practice in v 
proper handling methods . 

4. Close supervision of handling methods 
by the commanding dfflcer 

15-7. Which of the folloeJ^sgateTents T)l^¥^ ^ """^ 
describes the phrase "need to know" when 
used with respect to the security of 

olasiified material? ^^.^ .. 

1* Although an individual has received 
a security clearance, his access to 
classified material is governed by 
his need to know about such' infor- 
mation in otder to carry out his 
duties 

2. Everyone in the Navy needs to know and 
be fully avai^e of a situation con- 
fronting his organization because 

. history has shown that a well-informed 
military nan does the best job 

3. \Np i ndividual below the rank of chief 

pc^tty officer should have any need to 
- know anything of a classified nature 
because security may be compromised 
4* . Both 1 and 3 above* 
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In Items 15^8 through 15-11, select from coluaa 
B the security cluslflcatlon applicable to each 
classlficiiition requirement listed ii\, coluan A, 



15-16. 



T 



Requirements -B» Classifications 



15-8. 



15-9. 



1. Top Secret 

2. Sepret 



Confidential 



Material that would 
compromise military 
planstlmportanc to 
the nxional defense 

k 1 ■ 

Materi¥l whichTyoUld 
reveal jUnporta^ 
iatelli^nce dlpf^s- 
tlons* 



15-10. Ki^terifl vhich ypMld 

cottpromif^ techn^ 

logical (TevelopmMits 

vital to national 
r ' • deftense%: 

15-11. Materfal «^ch would 
- be ^ej8dicial to 

natidnal^^efense ^ 

■IT. — y \ — ~ 

l5-12. An increi(s«d degree of securj^ ^oul4 
/\'^^'vbe applied* to documents concerning the 
j^andlingy suinufacture, or utilizatidiP ^ 
Qf; atood^ Papons. What phr^tfe^i^r ' ^ • 
i^J^sslflteation wotxlrf be.utili^e^ t<^ , o ; 
' ;indic£itJ^tf^e*~proper degree, of i secu^jitytl 



1. Secret ' 

, Z. . C<&f IdeiAijlal - 
R^stricteid Data 
'4,. For Official Use Only 



15-13. 



The term For^ Official Use Oiily if , ^ 
assigned to aff Icial documents NOT 
^^* -:.r..>pfe'^>9?l^\o the interest of national 
- ^ > "^rferise^but-J^Jiich requir^^proteotiift^ 
T.^y ' un^V^'tatuto^'y requirementa. 

f ' ' ' 
15-14. It is important fcit any person concerned 
with classified material and the classif i- 
cat;ion of material to realise tet any . 
type of classification infers that the 
material is NOT to be disclosed to any 
foreign government » unless authorized by 
proper authority^ whether^pr not ttie 
material is designated NOFORM or W 
FOREIGN DISSEM. 

15-15* The administrative responsibility for any 
special access program rests with the 
command having the need for a special 
access program* 



15-17. 



The combination to a security container 
should be changed at least once every 

1. 6 mo 

2. 12 mo 

3. 18 mo 

4. 24 mo 

The Top Secret Control Officer ensures 
continuous positive control of the Top 
Secret material under his jurisdiction 
by 

^1.. requiring all people who require it 
to remain ii^^the security office 
while they use it 
2» tequiring each person who uses it to 
sign a receipt for it in order to 
\ have a record of all who have had 

>^ access to it 

3. requiring the messenger who delivers 
it to sign for and accept custodian- 

^ ship of it 

4. issuing a numbered copy of it to 
everyone who needs one, thus trans- 
ferring custodianship of it to him 



15-18. The use of a scrambler device will ensure 
security if classified information is to 
b^ discussed over a telephone. 

\ / 

15-19. What is the minimum number of turns the * 
dial of a combination lock should be 
rotated when securing the lock? 

1. * One in either direction 

2. Two in opposite directions y 
3* Fopr in the same direction 

■4. Four in opposite directions alternately 

15-20. In the event of an emergency, who is 
responsible for the safeguarding of 
classified material that is out of its 
proper storage area? 

1. The Top Secret Control Officer 

2. The Intelligence Officer 

3. The Operations Officer 

4« The person in possession of it at 
the time 

15-21» Top Secret material may be transmitted 
by Armed Forces Courier Service, by 
electric means in encrypted form, and by 

1. U. S. Registered mail and foreign 
registered mail facilities ^ 

2. U. S. mail and foreign postal systems 

3. U. S. registered mail- ^ ^ 
4» direct personal contact * 

15-22. A receipt form must be used for the 

receipt of all Top Secret material. This 
form must be enclosed in 

1. or attached to the inner container 

2. the material in the ijoM^ container 
" 3. ot Attached to the outer container 

4. an^nvelope which is attached to 
the Outer container 




\ 



15^23* If claS8lfl,ed material has been properly 
prepared for transmission by registered 
mall through the U. S. postal system^* 
the outer container will look, like the 
container for ordinary registered mall. 



15--24* Classified material may be destroyed by 
^ 1. burning only 
2* burning » shredding » and pulverizing 
only 

3. burning » shredding » pulverizing » 
4t and pulping only 

4* burning, shredding, pulverizing, 

pulping, melting or chemical 

decomposition 

15*25* Witnessing officials must observe the 
complete dllstruction of classified 
material * 
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